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SUBSTITUTED QUINAZOLINONE COMPOUNDS 

Field of the Invention 

, [0001] This invention relates to melanocortin-4 receptor (l\/IC4-R) 
agonists and methods of their preparation. The invention also relates to 
methods of treating melanocortin-4 receptor-mediated diseases, such as 
obesity or diabetes, by activating the melanocortin-4 receptor with compounds 
provided herein. 

Background of the Invention 

[0002] Melanocortins are peptide products resulting from post- 
translational processing of pro-opiomelanocortin and are known to have a 
broad anray of physiological activities. The natural melanocortins include the 
different types of melanocyte stimulating homnone (a-MSH, p-M3H, y-MSH) 
and ACTH. Of tiiese, a-MSH and ACTH are considered to be the main 
endogenous melanocortins. 

[0003] The mefanocortins mediate their effects thnough melanocortin 
receptors (MORs), a subfamily of G-protein coupled receptors. There are at 
least five drffierent receptor subtypes (MC1-R to MC&-R). MC1-R mediates 
pigmentation of the hair and skin. MC2-R mediates the effects of ACTH on 
steroidogenesis in tiief adrenal gland. MC3-R and MC4-R are predominantly 
expressed In the brain. MC5-R is considered to have a role in the exocnne 
gland system. 

[0004] The melanocortin-4 receptor (MC4-R) is a seven- 
transmembrane receptor. MC4-R may participate in modulating the flow of 
visual and sensory information, coordinate aspects of somatomotor control, 
and/or participate in the modulation of autonomic outflow to the heart. K. G. 
Mountjoy ef a/., Science, 257:1248-125 (1992). Significantly, inactivation of 
this receptor by gene targeting has resulted in mice that develop a maturity 
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onset obesity syndrome associated \vith hyperphagia, hyperinsulinemia, and 
hyperglycemia. D. Husznare/a/., Cell, 88(1): 131-41 (1997). MC4-R has 
also been implicated in other disease states including erectile disorders, 
cardiovascular disorders, neuronal injuries or disorders, inflammation, fever, 
cognitive disorders, and sexual behavior disorders. M. E. Hadley and C. . 
Haskell-Luevano, The proopiomelanocortin system , Ann, N. Y. Acad. ScL, 
8S5:1(1999). 

[0005] Furthermore, observations in connection with endogenous MC4- 
R antagonists indicate that MC4-R is implicated in endogenous energy 
regulation. For example, an agouti protein is nomially expressed in the skin 
and is an antagonist of the cutaneous MC receptor involved in pigmentation. 
MC1-R. M. IVI. Ollmann etal.. Science, 278:135-138 (1997). However, 
overexpnession of agouti protein in mice leads to a yellow coat color due to 
antagonism of MC1-R and increased food intake and body weight due to 
antagonism of MC4-R. L L Kiefer et ai. Biochemistry, 36: 2084-2090 (1997); 
D. S. U et a/.. Nature, 371:799-802 (1994). Agouti related protein (AGRP). 
an agouti protein horriologue. antagonizes MC4-R but not MC1-R. T. M. Fong 
etal., Biochem, Biophys. Res, Commun. 237:629-631 (1997). Administration 
of AGRP in mice Increases food intake and causes obesity but does not aKer 
pigmentation. Rossi eiaL, Endocrinology, f 39:4428-4431 (1998). 
Together, this research indicates that MC4-R participates in energy 
regulation, and therefore, identifies this receptor as a target for a ratk>nal drug 
design for the treatment of obesity. 

[0006] In connection with MC4-R and its uncovered role in the etiology 
of obesity iarid food intake, the prior art Includes reports of compounds and 
compositions that act as agonists or antagonists of MC4-R. As examples, 
U.S. Patent No. 6,060,589 describes polypeptides that are capable of 
modulating signaling activity of nielanocortin receptors. Also, U.S. Patent 
Nos. 6,054,556 and 5,731,408 describe families of agonists and antagonists 
for MC4-R receptors tiiat are lactam heptapeptides having a cycik; structure. 
WO 01/10842 discloses MC4-R binding compounds having a multitude of 
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Structures and methods of using such compounds to treat MC4-R associated 
disorders. Some of the compounds described include amidino- and guanidino- 
containing arenes and heteroarenes. 

[0007] Various other classes of compounds have been disclosed as 
having MC4-R agonist activity. For example, WO 01/70708 and WO 
00/74679 disclose MC4-R agonists that are piperidlne compounds and 
derivatives, while WO 01/70337 and WO 99/64002 disclose MC-R agonists 
that are splroplperidlne derivatives. Other icnown melanocoriin receptor 
agonists include aromatic amine compounds containing amino acid residues, 
particulariy tryptophan residues, as disclosed In WO 01/55106. Similar 
agonists are disclosed in WO 01/055107 which comprise aromatic amine 
compounds containing tertiary amide or tertiary amine groups. Finally, WO 
01/055109 discloses melanooortin receptor agonists comprising aromatic 
amines which are generally bisamides separated by a nitrogen*<x)ntaining 
alkyi linker. 

[0008] Guanidine-containing compounds having a variety of biological 
activities are also known in the prior art. For example, U.S. patent No. 
4,732,916 issued to Satoh et al. discloses guanldine compounds useful as 
antiulcer agents; U.S. Patent No. 4,874,864, U.S. Patent No. 4,949.891 , and 
U.S. Patent No. 4,948,901 Issued to Schnur ef a/, and EP 0343 894 disclose 
guanidino compounds useful as protease inhibitors and as anti-plasmin and 
anti-thrombfn agents; and U.S. Patent No. 5,352,704 issued to Okuyama etal. 
discloses a guanidino compound useful as an antiviral agent. Guanidine- 
containing compounds are also disclosed In other references. For example, 
U.S. Patent No. 6,030,985 issued to Gentile ef al. discloses guanidine 
compounds useful for treating and preventing conditions In whfeh Inhibition of 
nitric oxide synthetase is beneficial such as stroke, schizophrenia, anxiety, 
and pain. U.S. Patent No. 5,952,381 issued to Chen etal. discloses certain 
guanidine compounds for use in selectively inhibiting or antagonizing OvPa 
integrins. 
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[0009] Various 5-, 6-, and 7- membered fully saturated 1- 
a2acartK>cyclio-2-yljdene derivatives of guanidine are disclosed as having 
anti-secretory and hypoglycemic activities by U.S. Patent No. 4,21 1 ,867 
issued to Rasmussen. Such compounds are also taught as useful for the 
treatment of cardiovascular disease. Other guanidine derivatives are 
disclosed by U.S. Patent No. 5,885,985 issued to Macdonald etal. as useful 
in therapy to treat inflammation. Various guanidinobenzamide compounds 
are disclosed in WO 02/18327. The guanidinobenzamides are disclosed as 
useful for treating obesity and type ii diabetes. 

[0010] Nevertheless, there remains a need for potent and specific 
agonists of MC4-R that are low molecular weight small molecules. Methods 
of treating a melanocortin-4 receptor mediated disease, such as obesity, with 
such non-peptide drugs, are also particulariy desirable. 

Summary of the Invention 

[0011] The instant invention provides potent and specific agonists of 
MC4-R that are low molecular weight small molecules. Thus, there has been 
provided, in accordance with one aspect of the invention, compounds of 
fbmriula lA, IB, or IC: 
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IC 

wherein 

t} is selected from ttie group consisting of CR* and N; 

is selected from the group consisting of CR® and N; 

is selected finom the group consisting of CR® and N; 

R^ is selected from the group consisting of substituted and 
unsubstituted arylalkyi, heteroarylalkyl, aryl, heteroaryl, heterocyclyl. 
cycioalkyi, heterocydylalkyi, cycloallcylalkyi, alkenyl, aikynyl, and alkyl groups; 

R^ is selected from the group consisting of H, and substituted 
and unsubstituted alkyl, alkenyl, aikynyl, cycioalkyi, aryl, heteroaryl, 
heterocyclyl. arylalkyi, heteroarylalkyl, cydoalkylalkyi, alkylcarbonyl, and 
arylcarbonyl groups; 

R^ is selected from the group consisting of H, and substituted 
and unsubstituted arylalkyi. heteroarylalkyl, alkoxy, alkylamino, dialkylamino, 
aryl, heteroaryl, heterocyclyl, cycioalkyi, heterocydylalkyi, cydoalkylall^, 
alkenyl, aikynyl, and alkyl groups; 
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R^, R^, and are independently selected fronn the group 
consisting of H, CI, I, F. Br, OH, NH2, CN, NO2. and substituted and 
unsubstituted alkoxy, alkyi, alkenyl, alkynyl, alkylamino, dialkylamino, 
cydoalkyi, heterocydylamino, heteroarylamino, aminocarbonyl, 
alkylamlnocarbonyl, dialkylaminocarbonyl, cycloalkylaminocarbonyl, 
arylaminocarbonyl, heterocyclylaminocarbonyl, and heteroarylaminocarbonyi 
groups; 

W is a group of fonnula 11 A or liB; 

? f 

ilA IIB 

R^' is selected from the group consisting of H, and substituted 
and unsubstituted alkyl, alkenyl, alkynyl, cydoalkyi, aryl, heteroaryl, 
heterocyclyl, arylalkyi, heteroaryialkyi, and cycloalkylalkyi groups; 

R^ is selected from the group consisting of H, and substituted 
and unsubstituted alkyl, alkenyl, alkynyl, cydoalkyi, aryl, heteroaryl, 
heterocyclyl, arylalkyi, heteroarylalkyt, and cydoalkylalkyi groups; 

or R''' and R^, together with the nitrogen to which they are 
bound, fonm a substituted or unsubstituted heterocydyi or heteroaryl group; 

R^ is selected from the group consisting of H, and substituted 
and unsubstituted aryl, alkyl, atkenyi, alkynyl, cydoalkyi, heteroaryl, 
heterocydyi, heterocydylalkyi, arylalkyi, heteroarylalkyi, and cydoalkylalkyi 
groups; and 
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R^' is selected from ^e group consisting of H» and substifajted 
and unsut>stituted allcyl, aikenyi, alkynyl, cycfoaikyl. heterocyclylaikyi, 
cycloalkylalk^, aryl, heteroaryl, heterocyclyl, arylalkyl, and heteroaryjalkyi 
groups. 

[0012] Compounds provided by tlie inventbn furttier include prodrugs 
of the compound of formula lA. IB, and IC, phamnaceutically acceptable salts 
thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrkles 
thereof, or solvates thereof. 

[001 3] The invention further provides compounds of fbmiula lA and IC 
in which is H. 

[0014] The Invention further provides compounds of formula lA, IB, and 
IC in which is a OR"* group, Is a CR^ group, and 7? is a CR^ group. In 
some such embodiments, at least one of R"^, R^, or R^ is a F. 

[0015] The invention further provides compounds of formula lA, IB, and 
IC in which at least one of Z\ Z^, or Z^ is N. In some such embodiments, 7} is 
N. In other such embodiments, Z^ is N. 

[0016] The invention further provides compounds of formula lA, IB, and 
IC in which R^' is selected from the group consisting of substituted and 
unsubstituted (^cloalkyl, polycyclic cycloalkyi, alkenyl, alkyi, and ar>1 groups. 
In other embodiments of compounds of fonnula lA, IB, and IC, R^' is selected 
from the group consisting of substituted and unsubstituted cyclohexyl, 2- 
alkylcyclohexyl, 2,2-dialkylcyclohexyl, 2,3-dialkylcyclohexyl, 2,4- 
dialkylcyclohexyl, 2,5-dialkylcyclohexyl, 2.6-dialkylcyclohexyl, 3,4- 
dialkylcyclohexyl, 3-alkylcyclohexyl, 4-alkylcyclohexyl, 3,3,5-trialkylcyclohexyl, 
cyclohexylmethyl, 2-aminocyclohexyl, 3-aminocyclohexyl, 4-aminocyclohexyl, 
2,3-dlaminocyclohexyl, 2,4-diaminocyclohexyl, 3,4-diamlnocyclohexyl, 2,5- 
diaminocyclohexyl, 2,6-diaminocyclohexyl, 2,2-diaminocyclohexyl, 2- 
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3- 
dialkoxycyclohexyl, 2,4-dialkoxycycIohexyl, 3,4-dialkoxycyclohexyl, 2,5- 
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dialkoxycyclohexyl, 2,6-dialkoxycyclohexyl, 2^-dialkoxycyclohexyl, 2- 
alkylthiocyclohexyl, 3-alkylthiocyclohexyl, 4-alkylthiocyclohexyl, 2,3- 
dlalkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5- 
dialkylthiocyclohexyl, 2,6-dialkylthiocyclohexyl, 2,2-dialkylthiocyclohexyl, 
fluorocycloalkyi, fluoroalkylcycloalkyi, trifluoromethylcycloalkyi, cyclopentyl, 
cycloheptyl, cyclohexenyl, isopropyl, n-butyl, cydooctyl, 2-arylcydohexyl, 2- 
phenylcyclohexyl, 2-arylalkylcydohexyl, 2-ben2ylcydohexyl, 4- 
phenylcyclohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylnorbomyl, 
bomyl, norix>myl, and decalinyl groups. In still other embodiments of 
compounds of formula I A, IB, and IC, R^' is selected from the group consisting 
of substitufed and unsubstituted cyclohexyl, 2-methylcydohexyl, 2,2- 
dimethylcydohexyl, 2,3-dlmethylcydohexyl, 2,4-dimethylcyclohexyl, 2,5- 
dimethylc^dohexyl, 2,6-dimethylcydohexyl, 3,4-dimethylcydohexyl, 3- 
methylcydohexyl, 4-methylcydohexyl, cydohexenyl, 3,3,5- 
trimethylcydohexyl, 4-/-butylcydohexyl, cydohexylmethyl, isopinocampheyl, 
7,7-dimethylnorbomyl, 4-isopropyl(ydohexyl. 3-methylcycloheptyl groups, 2- 
fluoro-4-methylcydohexyl, 4-fluoro-2-methylcyclohexyl, 4,4-difluoro-2- 
methytcydohexyl, 4-trifluoromethylcyclohexyl, 2-methyl-4- 
trifluoromethylcyclohexyl, 2-fluoromethylcyclohexyl, trifluoromethyl(polycydic 
cycloalkyl), fluoromethyl(polycyclic cydoalkyi), and fluoro(polycydic cycloalkyi) 
groups. 

[0017] The invention further provides compounds of fonmula I A, IB, and 
IC in which R^' is H and R^ is selected from the group consisting of substituted 
and unsubstituted alkyi, afylalkyi, and heteroarylalkyi groups. In still other 
embodiments of compounds of fonnula lA, IB, and IC, R^' is 1-1 and R^ is 
seleded from the group consisting of substituted and unsubstituted 
dialkylaminoethyl, 4-ethylbenzyl, 3-chlorobenzyl, 2,4-dichlorobenzyl, 3- 
methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl, 2-ch[oroben2yl, and 
thiophene groups. In still other embodiments of compounds of fonnula lA, IB, 
and IC, R^ and R^ may be the same or different and are each Independently 
selected from the group consisting of substituted and unsubstituted alkyI, 
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arylalkyi, and heteroarylalkyi groups. In still other embodiments of 
compounds of fonmula lA, IB, and IC, R^* and R^' may be the same or different 
and are each independently selected from the group consisting of substituted 
and unsubstituted dialkylamlnoethyl, 4-ethylbenzyl, 3-chlorobenzyl, 2,4- 
dichlorobenzyl, S-methylbenzyl, benzyl, 4-fluoroben2yl, S-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. 

[001 8] In still other embodiments of compounds of fonnula lA, IB, and 
IC, R''* and R^, together with the nitrogen to which they are bound, fomi a 
substituted or unsubstituted heterocyclyl group. In still other embodiments of 
compounds of formula lA, IB, and IC, R^' and R^', together with the nitrogen to 
which they are bound, fomi a substituted or unsubstituted saturated 
heterocyclyl group comprising at least one heteroatom selected from the 
group consisting of O, S, and N, in addition to the nitrogen atom to which R'"' 
and R^ are bound. In still other embodiments of compounds of formula lA, IB, 
and IC, R^'and R^, together with the nitrogen to which they are bound, tbrni a 
substituted or unsubstituted piperazino, morpholino, pyrrolidine, piperidino. 
homopiperazino, or azepino group. In still other embodiments of compounds 
of fomnuia lA, IB, and IC, R^' and together with the nitrogen to which they 
are bound, fomi a piperazino group optionally sui3Stituted by one or two 
methyl groups. 

[0019] The invention further provides compounds of fomiula lA, IB, and 
IC in which R^ is a 2,4-disubstituted phenylethyl group. In still other 
embodiments of compounds of fonmula lA, IB, and IC, R^ is selected from the 
group consisting of 2,4-dihalophenylethyl, and 2,4-dialkylphenylethyl groups. 
In still other embodiments of compounds of tbmiula lA, IB, and IC, R'' is 
selected from the group consisting of phenylethyl, 2,4-dichlorophenylethyl, 4- 
methoxyphenylethyi, 4-phenoxyphenylethyl, 4-bromophenylethyl, 4- 
methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyi, 
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3- 
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4- 
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methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-bromophenylethyl, 
2-fluoro4-methoxyphenylethyl. 2-tr!fluoromethyl-4-fluorophenylethyl, 2,4- 
dfffuorophenylethyl, 2,4-dimethylphenyIethyl, 2,4-dimethoxyphenylethyl 
groups, (2-pyridyl)ethyl, (3-pyridyI)ethyl, (4-pyridyl)ethyl, 
(pyridyl)(hydroxymethyl)ethyl, (phenyl)(hydroxymethyl)ethyl, substituted and 
unsubstituted (heteroaryl)(hydroxymethyl)ethyl. substituted and unsubstituted 
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted 
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
(aryl}(aryloxymethyl)ethyi, substituted and unsubstituted 
(aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(heteroaryfoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(hetero(^clyloxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(arylaikoxymethyl)ethyl, substituted and unsubstituted 
(lieteiioaryl)(heteroaryloxymethyl)etiiyl, and substituted and unsubstituted 
(heteroaryl)(heterocyciyloxyniethyl)ethyl groups. 

[0020] In still furttier emtx)dlments, the invention provides compounds 
of formula lA, IB and IC in which is a substituted or unsubstituted alkenyl 
group such as a substituted or unsubstituted ajlyl group or a substituted or 
unsubstituted vinyl group. 

[0021] The invention further provides compounds of fomiula IB In which 
R^isH. 

[0022] In still further embodiments, the invention provides compounds 
of fomiula lA and IC in which R^ is a substituted or unsubstituted alkenyl 
group such as a substituted or unsubstituted allyl group or a substituted or 
unsubstituted vinyl group. In some embodiments, the invention provides 
compounds in which R^ is a substituted or unsubstituted heteroaryl group, 
heterocyclyl group, alkylamino group, or cycloalky! amino group. In some 
such embodiments, R^ is selected from substituted and unsubstituted 2- 
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pyridyl, 3-pyridyl, 4i3yriclyl, pyrazine, morpholinyl, piperazlnyl, and 
cyclopropylamino groups. 

P)023] The instant invention provides a second group of potent and 
specific agonists of MC4-R that are low moiecuiar weight small molecules. 
Thus, there has been provided, in accordance with one aspect of the 
invention, compounds of formula lA and IC: 

o o 



lA IC 



rv^ Jk. ^^^^ 

xxy 



wherein 



is selected from the group consisting of Cl^ and N; 

Z^ is selected from the group consisting of CR^ and N; 

Z^ is selected from the group consisting of CR^ and N; 

R^ is selected from the group consisting of H, sut>stituted and 
unsubstituted arylalkyi, heteroarylallcyl, aryi, heteroaryl, heterocyciyi, 
cycloalkyi, heterocyclylalkyi, cydoallcylalkyi, alkenyl, alkynyl, and alkyi groups; 

R^ is selected from the group consisting of substituted and 
unsubstituted arylalkyi, heteroarylalkyi, all<oxy, aryloxyalkyi, alkylamino. 
dialkylamino, aryi. heteroaryl, heterocyciyi, cydoalkyl. heterocydyialkyi, 
cydoaikylaikyl, alkenyl, alkynyl. alkyI groups, and -C(»NH)-heterocyclyi 
groups, and groups of fomnula -LR^; 

R^. R°, and R^ are independently setected from the group 
consisting of H. CI, I, F. Br, OH, NHa, CN, NO2. and substituted and 
unsubstituted alkoxy, alkyi, alkenyl. alkynyl, alkylamino, dialkylamino, 
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cydoalkyl, heterocydylamino, heteroarylamino, aminocarbonyl, 
alkylaminocarbonyl, dialkylaminocarbonyl, cydoalkylamfnocarbonyl, 
arylaminocarbonyl, hetenocydylaminocarbonyl, and hetenoaryiaminocarbonyl 
groups; 

W is a group of formula HA or IIB; 




IIA IIB 

R^' is selected from the group consisting of H, and substituted 
and unsubstrtuted alkyi, alkenyl, alkynyl, cycloalkyi, aryl, heteroaryl, 
heterocyclyl, arylalkyl. heteroarylalkyi, and cydoalkylalkyi groups; 

is selected from the group consisting of H, and substituted 
and unsubstrtuted alkyi, alkenyl, alkynyl, cydoalkyi, aryl, heteroaryl, 
heterocyclyl, arylalkyl, heteroarylalkyi, and cydoalkylalkyi groups; 

or R^' and F^, together with the nitrogen to which tiiey are 
bound, form a substituted or unsubstituted heterocyclyl or heteroaryl group; 

R^ is selected from the group consisting of H, and substituted 
and unsubstituted aryl, alkyi, alkenyl, alkynyl, cydoalkyi, heteroaryl, 
heterocydyl, heterocyclylalkyi, arylalkyl, heteroarylalkyi, and cydoalkylalkyi 
groups; 

R^' IS selected from the group consisting of H, and substituted 
and unsubstituted alkyI, alkenyl, alkynyl, cydoalkyi, heterocydylalkyt, 
cydoalkylalkyi, aryl, heteroaryl, heterocydyl, arylalkyl, and heteroarylalkyi 
groups; 
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L is selected from the group consisting of a covalent l^ond, 
.CH2-.-0,-S-,and-NH-; 

is selected from ttie group consisting of substituted and 
unsubstituted arylaminoallcyl, aryi, and aryloxyallcyl groups or is selected from 
a group of fomiula IIC; 




IIC 

wherein Y is selected from the group consisting of CH2, 0, S, 
and NR^ where R^ is selected from the group consisting of H. and substituted 
or unsubstituted alky! groups; 

R^ is selected from the group consisting of H, a halogen, 
hydroxyl, carboxylic acid, and substituted or unsubstituted alkyi, amino, 
alkylamino, dialkylamino, alkylaminoalkyi, heterocyclyl, alkoxy, carbonyl, and 
aminocarbonyl groups; and 

m is an integer selected from 0, 1 , and 2. 

[0024] In some aspects of the invention, compounds provkied of the 
second group of potent and specific agonists of MC4-R frjrther Include 
prodrugs of the compounds of fomnula lA and IC, phannaceutically acceptable 
salts thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, 
hydrides thereof , or solvates thereof. 

[0025] In some aspects of the invention of compounds of the second 
group of potent and specific agonists of MC4~R, the invention further provides 
compounds of fonmula lA and IC in which R^ is H or an alkyI group such as a 
methyl, ethyl, propyl, butyl, or pentyl group. In some such embodiments, R'* Is 
H whereas in other such embodiments, R'^ is a methyl group. 
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[0026] In some aspects of the invention of compounds of the second 
group of potent and specific agonists of l\/IC4-R, the invention further provides 
compounds of formula lA and IC in which is a CR^ group, is a CR^ 
group, and is a CR^ group. In some such embodiments, at least one of R^, 
R^, or R® is a F. 

[0027] In some aspects of the invention of compounds of tiie second 
group of potent and specific agonists of MC4-R, the Invention further provides 
compounds of formula lA and IC in which at least one of Z\ Z^, or Z^ is N. In 
some such embodiments, Z^ is N. In other such embodiments, Z^ is N. 

[0028] I n some aspects of the Invention of compounds of the second 
group of potent and specific agonists of MC4-R, the invention furttier provides 
compounds of formula lA and IC in which R^ is selected from tiie group 
consisting of substituted and unsubstituted cydoalkyl, polycyclic cydoallcyl, 
allcenyi, alkyi, and aryl groups. In otiier embodiments of the second group of 
compounds of formula lA and IC, R^ is selected from tfie group consisting of 
substituted and unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2,2- 
dialkylcyclohexyl, 2,3-diallcylcycIohexyl, 2,4-diallcylcyclohexyl, 2,5- 
diallcylcyclohexyl, 2,6-diall<yicyclohexyl, 3,4-diallcylcyclohexyl, 3- 
allcylcyclohexyl, 4-alkylcyclohexyl, 3,3,5-triall<ylcyclohexyl, cyclohexylmethyl, 
2-aminocyclohexyl, 3-aminocydohexyl, 4-aminocycIohexyl, 2,3- 
diaminocyclohexyl, 2,4-diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5- 
diaminocyclohexyl, 2,6-diaminocyclohexyl, 2,2-diaminocyclohexyl, 2- 
alkoxycyclohexyl, 3-aIkoxycyclohexyl, 4-alkoxycydohexyl, 2,3- 
dialkoxycyclohexyl, 2,4-dialkoxycydohexyl, 3,4-dialkoxycyclohexyl, 2,5- 
dialkoxycyclohexyl, 2,6-dialkoxycyclohexy!, 2,2-dialkoxycyclohexyl, 2- 
alkylthiocyclohexyi, 3-aikylthk)cyclohexyl, 4-alkylthiocydohexyl, 2,3- 
dialkylthioc^clohexyl, 2,4-diaikylttiiocyclohexyl, 3,4-diaikyKhiocydohexyi, 2,5- 
dialkyltiiiocydohexyl, 2,6-dialkylthk)cydohexyl, 2.2-dlalkytthlocydohexyl, 
fluorocycloalkyi, fluoroalkyicycloalkyi, tiifiuoromethylcydoalkyl, cydopentyl, 
cydoheptyl, cyclohexenyl, isopropyi, n-butyl, cycloodyl, 2-arylcydohexyl, 2- 
phenylcyctohexyl, 2-arylalkylcydohexyl, 2-benzylcydohexyl, 4- 
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phenylcyclohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dlalkylnorbomyl. 
bomyl, norbornyl, and decalinyl groups. In still other embodiments of the 
second group of compounds of fomnuia lA and IC, R^' is selected from the 
group consisting of substituted and unsubstituted cyclohexyl, 2- 
methylcyclohexyl, 2,2-dimethyIcyclohexyl, 2,3-dimethylcyclohexyl, 2,4- 
dimethylcyclohexyl, 2,5-dimethylcyclohexyl, 2,6-dlmethylcyclohexyl, 3,4- 
dimethylcyclohexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, cyclohexenyl, 
3,3,5-trimethylcyclohexyK 4-f-butylcyclohexyl, cyclohexylmethyl, 
isopinocampheyl, 7,7-dimethylnorbomyl, 4-isopropylcyclohexyl, 3- 
methylcycloheptyl groups, 2-fluoro-4-methylcyclohe)cyl, 4-fluoro-2- 
methylcydohexyi, 4,4-dlfluoro-2-methylcyclohexyl, 4-trifluoromethylcyclohexyi, 

2- methyl-4-trifluor6methylcyclohexyl, 2-fluoromethylcyclphexyl, 
trlfluoromethyl(polycyclic cydoalkyl), fluoromethyi(polycyclic cycloalkyi), and 
fluoro(polycyclic cydoalkyl) groups. 

[0029] In some aspects of the invention of compounds of the second 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of fomiula lA and IC in which R^' is H and R^ is selected from the 
group consisting of substituted and unsubstituted alkyi, arylalkyi» and 
heteroarylalkyi groups. In still other embodiments of the second group of 
compounds of fbnmula lA and IC, R^' is H and R^ is selected from the group 
consisting of substituted and unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 

3- chloroben:^, 2,4-dichlorobenzyl, 3-meth^benzyl. benzyl, 4-fluonDbenzyl, 3- 
methoxybenzyl, 2-chlorobenzyl, and thiophene groups. In still other 
embodiments of the second group of compounds of fomiula lA and IC, R^' and 
R^' may be the same or different and are each independently selected from 
the group consisting of substituted and unsubstituted alkyi, arylalkyi, and 
heteroarylalkyi groups. In still other embodiments of the second group of 
compounds of fonnula lA and IC, R^' and R^ may t>e the same or different and 
are each independently selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 3-chloroben2yl, 2,4- 
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dichlorobenzyl, 3-methylbenzyl, benzyl, 4-fluoroben2yl, 3-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. 

[0030] In still other embodiments of the secx>nd group of compounds of 
fonmula lA and IC, R^' and R^, together with the nitrogen to which they are 
bound, form a substituted or unsubstrtuted heterocyclyl group. In still other 
embodiments of the second group of compounds of formula lA and IC, R^' and 
R^, together with the nitrogen to which they are bound, form a substituted or 
unsubstrtuted saturated heterocyclyl group comprising at least one 
heteroatom selected from the group consisting of O, S, and N, in addition to 
the nitrogen atom to which R^' and R^ are bound. In still other embodiments 
of the second group of compounds of formula lA and IC, R^'and R^, together 
with the nitrogen to which they are bound, form a substituted or unsubstltuted 
piperazino. morpholino, pyrrolidine, piperidino, homopiperazino, or azepino 
group. In still other embodiments of the second group of compounds of 
formula lA and IC, R^' and R^', together with the nitrogen to which they are 
bound, form a piperazino group optionally substituted by one or two methyl 
groups. 

[0031] In some aspecte of the invention of compounds of the second 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula lA and IC in which R^ is a 2,4-disubstituted phenylethyl 
group. In still other embodiments of the second group of compounds of 
fonmula I A and IC, R^ is selected from the group consisting of 2,4- 
dihalophenylethyl, and 2,4-dialkylphenyiethyl groups, in still other 
embodiments of the second group of compounds of fonnula lA and IC, R^ is 
selected from the group consisting of phenylethyl, 2,4-dichlorophenylethyl, 4- 
methoxyphenyiethyl, 4-phenoxyphenylethyl, 4-bromophenylethyl, 4- 
methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3- 
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 
3.4-dimetho)cyphenytethyl. 2-chloro-4-iodophenylethyl, 2-fluoro-4- 
methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-bromophenylethyl, 
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2-lluoro-4Hfnethoxyphenylethyl, 2-trifluoromethyl-4-fluorophenylethyi, 2,4- 
difluorophenylethyl. 2,4-climethyiphenylethyi, 2,4-dimethoxyphen^ethyl 
groups, (2-pyriclyl)ethyl, (3-pyridyl)ethi^, (4-pyridyI)ethyl, 
(pyridyl)(hydroxymethyl)ethyl, (phenyl)(hydroxymethyl)ethyl, substituted and 
unsubstituted (heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 
(aryl)(liydroxyniethyl)ethyl groups, substituted and unsubstituted 
(aryl)(all(oxymetfiyl)etiiyl, substituted and unsubstituted 
(aryl)(aryloxymethyl)etliyl, substituted and unsubstituted 
(aryt)(arylall<oxymethyl)ethyl, substituted and unsubstituted 
(aryi)(iieteroaryloxymethyl)ethyi, substituted and unsubstituted 
(aryl)(h6tero(^!yloxymethyl)6thyl, substituted and unsubstituted 
(lieteioaryt)(alko3^nietiiyl)ethyi, substituted and unsubstituted 
(heteroaryi)(arytoxymethyl)ethyi, substituted and unsubstituted 
(lieteR>aryl)(arylall(oxyrnettiyl)6thyl, substituted and unsubstituted 
(heteroaryl)(heteroaryloxyniethyl)6ttiyl. and substituted and unsubstituted 
(lieteroarylKbeterocyciylo)^methyl)etiiyi groups. 

[0032] In still furtiier embodiments, tiie invention provides compounds 
of fonnuia lA and IC in wliicii is a substituted or unsubstituted alicenyl 
group such as a substituted or unsubstituted allyl group or a substituted or 
unsubstituted vinyl group. 

[0033] In still furtiier embodiments, the invention provides compounds 
of formula I A and IC in which is a substituted or unsubstituted alkenyl 
group such as a substituted or unsubstituted allyl group or a substituted or 
unsubstituted vinyl group. In some embodiments, the invention provides 
compounds in which R^ is a substituted or unsubstituted heteroaryi group, 
heterocycl^ group, alkylamino group, or cycloalkyi amino group. In some 
such embodinnente, R^ is selected from substituted and unsubstituted 2- 
pyridyl, 3-pyridyl, 4-pyridyi, pyrazine, morpholinyl. piperazinyl. and 
cyclopropyiamino groups. 
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[0034] In some aspects of the invention of compounds of the second 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of fonmula lA and IC in which is a 2,4-disubstftuted phenylethyl 
group. In still other emtx)diments of the second group of compounds of 
formula lA and IC, is selected from the group consisting of 2,4- 
dihalophenylethyl, and 2,4-dialkylphenylethyl groups. In still other 
embodiments of the second group of compounds of formula lA and IC, R^ is 
selected from the group consisting of phenylethyl, 2,4-dichlorophenylethyl, 4- 
methoxyphenylethyl, 4-phenoxyphenylethyf, 4-bromophenylethyl, 4- 
methyiphenylethyl, 4-chiorophenyiethyl, 4-ethylphenylethyl, cyclohexenylethyl, 
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenyIethyl, 3- 
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyi, 
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophen^ethyl, 2-fluoro-4- 
methylphenytethyl, 2-fluoro-4-chlorophenylethyi, 2-fluoro-4-bromophenylethyl, 
2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenylethyl, 2,4- 
difluorophenylethyi, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl 
groups, (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, 
(pyridyl)(hydroxymethyl)ethyi, (phenyl)(hydroxymethyi)ethyl, substituted and 
unsubstituted (heteroarylXhydroxymethyl)ethyl, substituted and unsubstituted 
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted 
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(aryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 
(aryl){heteroaryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(alkoxymethyl)ethyi, substituted and unsubstituted 
(heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(het8roaryloxymeth^)ethyl, and substituted and unsubstituted 
(heteroaryl)(heterocyclyloxym6thyl)ethyi groups. In some of the embodiments 
described in this paragraph, R^ is H or is an alkyl group having from one to 
eight carbon atoms. In some of the embodiments described in this paragraph, 
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is H whereas in other such embodiments R'* is a methyl, ethyl, or propyl 
group. 

[0035] In some aspects of the invention of compounds of the second 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formuia lA and iC in which R^ is a substituted alicyi group such 
as a substituted or unsubstituted aryloxyalicyl group or a substituted or 
unsubstituted heteroaryloxyalicyl group. In some such embodiments, R^ is a 
substituted or unsubstituted aryloxymethyl group. In some such 
embodiments, of the second group of compounds of fomnula I A and IC, Is 
selected from the group consisting of -CHa-O-aryl groups where the aryl group 
is substituted with one or more halogen group such as with one or more CI or 
F. In some such embodiments, the aryl group is additionally substituted with 
an allcoxy group such as a methoxy or ethoxy group. In some embodiments 
of the second group of compounds of formula I A and IC, R^ is a -CHa-O-aryl 
group where the aryl group is selected from the group consisting of 
2,4-difluorophenyl, 4-fluorophenyl, 2-fluorophenyl, 2-fluoro-4-methoxyphenyi, 
2,4-dlchlorophenyl, 4-chlorophenyi, 2-chlorophenyl, and 
2-chloro-4-methoxyphenyl groups. In other embodiments of the second group 
of compounds of fomiula lA and IC, R^ is a heterocyclyiailcyl group. In some 
other embodiments of compounds of formula lA and IC, R^ is a sui3stitu1ed or 
unsubstituted arylallcoxyalkyi group or a heteroarylallcoxyalkyi group. 

[0036] In some aspects of the invention of compounds of the second 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of fomnula I A and IC in which R^ is a substituted or unsubstituted 
hetemcyclyialkyi group. In some such embodiments, R^ is a substituted or 
unsubstituted heterocydylmethyl group. In some such embodiments, the 
heterocyciyi group is select^ from the group consisting of substituted and 
unsubstituted IH-tetrazole, piperazine, piperidine, imidazole, and morpholine 
groups. In some such embodiments, R^ is a -CHrheterocyclyl group where 
the heterocyciyi group is a IH-tetiiazole, an imidazole, an N-metiiylpiperazine, 
a 4-hydroxypiperidine, a 3-hydroxypiperidine, or a morpholine. In still otiier 
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embodiments of the second group of compounds of fomnula lA and IC, is a 
heterocyclyl group. In some embodiments of the second group of compounds 
of fbmnula lA and IC, is a substituted or unsubstltuted piperazinyl group 
such as an N-methylpiperazinyl group, is a substituted or unsubstituted 
pyridine group, is a substituted or unsubstituted tetrazole group, is a 
substituted or unsubstituted cycioalkyi group such as a 4-methylcyclohexyl 
group, or is a substituted or unsubstituted phenyl group. In yet otiier 
embodiments of the second group of compounds of fonmula lA and IC, R^ is 
an alkoxyalkyi group such as a methoxyalkyl group or an ethoxyalkyi group. 
In some such embodiments, R^ is a an alkoxyalkyi group such as an 
alkoxymethyl group such as a metiioxymethyl group. 

[0037] The Instant invention provides a third group of potent and 
specific agonists of MC4-R that are low molecular weight small molecules. 
Thus, there has been provided, in accordance with one aspect of the 
invention, compounds of formula ID: 



o R® 




R2 

ID 

wherein 

R^ is selected from the group consisting of H, substituted and 
unsubstituted arylalkyl, heteroarylalkyi, aryl, heteroaryl, heterocyclyl, 
cycioalkyi, heterocyclylalkyi, cydoalkylalkyl, alkenyl, aikynyl, and alkyi groups; 

R^ and R^ are independentiy selected from the group consisting 
of -H, substituted and unsubstituted arylalkyl, heteroarylalkyi, alkoxy, 
aryloxyaikyi, alkylamino, dialkylamino, aryl, heteroaryl, heterocyclyl. 
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cycloalkyl, heterocydyialkyl, cycloalkylalkyl, alkenyl, alkynyi, alkyi groups, and 
-C(=NH)-heterocyclyl groups, and groups of formula -LR^; 

R*, R^ and R® are independently selected from the group 
consisting of IH. CI, I, F. Br, OH, NH2, CN, NO2, and substituted and 
unsubstituted alkoxy, aikyl, aikenyl, alkynyl, alkytamino, diaikylamino, 
cycloalkyl, heterocydylamino, heteroarylamlno, amlnocarbonyl, 
alkylaminocarbonyl, dialkylaminocarbonyl, cycloalkylaminocarbonyl, 
arylaminocarbonyi, heterocyclylaminocarbonyl, and heteroaryiaminocarbonyl 
groups; 

W is a group of fonnula IIA or HB; 




IIA IIB 

R**' is selected from the group consisting of H, and substituted 
and unsubstituted alkyI, aikenyl, alkynyl, cycloalkyl, aryl, heteroaryl, 
heterocyclyl, arylaikyi, heteroarylalkyi, and cycloalkylalkyl groups; 

R^ is selected from the group consisting of H, and substituted 
and unsubstituted alkyi, aikenyl, alkynyl, cycloalkyl, aryl, heteroaryl, 
heterocydyl, aryialkyi, heteroar^alkyl, and cycloalkylalkyl groups; 

or R^' and R^, together with the nitrogen to which they are 
bound, form a substituted or unsubstituted heterocyclyl or heteroaryl group; 

R^' is selected from the group consisting of H, and substituted 
and unsubstituted aryl, alkyi, aikenyl, alkynyl, cycloalkyl, heteroaryl, 
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heterocydyl, heterocyclylalkyi, arylalkyi, heteroarylalkyi, and cydoalkylalkyi 
groups; 

R^' is selected from the group consisting of and substituted 
and unsubstituted alkyt, alkenyl, alkynyl, cycloalkyi, iieterocyclylalkyl, 
cycloalkyialkyi, aryl, heteroaryl, iieterocyclyl, arylalkyi, and heteroarylalkyi 
groups; 

L is selected from the group consisting of a covalent bond. 
-CH2-, -0-, -S-, and -NH-; 

R'^ is selected from the group consisting of substituted and 
unsubstituted arytaminoalkyi, atyl, and aryloxyalkyi groups oris selected from 
a group of fomnula I IC; 



(CH2), 



m 



Y 



lie 

wherein Y is selected from the group consisting of CH2, 0, S, 
and NR^ where R^ is selected from the group consisting of H, and substituted 
or unsubstituted alkyi groups; 

R® is selected firom the group consisting of H, a halogm, 
hydroxy!, carboxylic add, and substituted or unsubstituted alkyI, amino, 
alkyiamino, dialkylamino, ali^aminoalkyl, heterocyclyl, alkoxy, carbonyl, and 
aminocarbonyl groups; and 

m is an integer selected from 0, 1, and 2. 

[0038] In some aspects of the invention, compounds provided of the 
ttiird group of potent and specific agonists of MC4-R further include prodnjgs 
of the compounds of fonnuia ID, phamiaceutically acceptable salts thereof , 
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stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides thereof, 
or solvates thereof. 

[0039] in some aspects of the invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula ID in which R'^ is H or an allcyl group such as a methyl, 
ethyl, propyl, butyl, or pentyi group. In some such embodiments, R'' is H 
whereas in other such embodiments, R^ is a methyl group. 

[0040] In some aspects of the invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula ID in which R^ is H or an aikyi group such as a methyl, 
ethyl, propyl, butyl, or pentyi group. 

[0041] in some aspects of the invention of compounds of the third 
group of potent and spedfic agonists of MC4-R, the invention further provides 
compounds of formula ID in which at least one of R^, R^, or R^ is a F. 

[0042] In some aspects of the invention of compounds of the third 
group of potent and specific agonists of iV1C4-R, the invention further provides 
compounds of formula ID in which R^ is selected from the group consisting of 
substituted and unsubstituted cycloallcyl, polycyclic cycloallcyl, aikenyl, all<yl, 
and aryl groups. In other embodiments of the third group of compounds of 
fomiula ID, R^' is selected from the group consisting of substituted and 
unsubstituted cyclohexyl, 2^lkylcyciohexyl, 2,2-dialkylcyclohexyl, 2,3- 
dialkyicydohexyl, 2,4-diaikylcyciohexyl, 2,5<lialkyicyclohexy|, 2,6- 
dialkyicydohexyl, 3,4-diaikylcyclohexyl, 3-alk^cyck)hexyl, 4-alkylcyclohexyl, 
3,3,5-triaikylcyclohexyl, c^clohexylmethyl, 2-ammocyclohexyi, 3- 
aminocydohexyl, 4-amino«^dohexyi. 2,3<iiamlno<yd 2,4- 
diaminocyclohexyl, 3,4-diaminocydohexyi, 2,5-diamlnocycIohexyl, 2,6- 
diaminocyclohexyl, 2,2-diaminocydohexyi, 2-alkoxycyclohexyl, 3- 
alkoxycyclohexyl, 4-alkoxycydohexyl, 2,3-dialkoxycyclohexyl, 2,4- 
dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-dlalkoxycydohexyl, 2,6- 
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dialkoxycydohexyl, 2,2-dialkoxycyclohexyI, 2-alkylthiocyclohexyl, 3- 
alkylthlocyclohexyl, 4-alkylthiocyclohexyl, 2,3-dialkylthiocyclohexyi, 2,4- 
dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-dialkylthiocycIohexyl, 2,6- 
dialkylthiocyclohexyl, 2,2-dialkylthiocyclohexyl, fluorocycloalkyi, 
fluoroalkylc^cloalkyl, trifluorDmethyicydoalkyl, cyctopentyl, cydoheptyl, 
cydohexenyl, isopropyl, n-butyl, cydooctyl, 2-arylcydohexyl, 2- 
phenylcydohexyl, 2-arylalkylcydohexyl, 2-benzylcydohexyl, 4- 
phenylcydohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylnorbomyl, 
bomyl, norbomyl, and decalinyl groups. In still other embodiments of the third 
group of compounds of Ibnnula ID, R^* is selected from the group consisting of 
substituted and unsubstituted cydohexyl, 2-methylc^dohexyl, 2,2- 
dimethylcyclohexyl, 2,3-dimethylcydohexyl, 2,4-dimethyl(^clohexyl, 2,5- 
dimethylcydohexyl, 2,6-dimethylcydohexyl, 3,4-dimethylcydohexyl, 3- 
methylcydohexyl, 4-methylcydohexyl, cydohexenyl, 3,3,5- 
trimethylcydohexyl, 4-f-butylcyclohexyl, cydohexylnriethyl, isoplnocampheyl, 
7,7-dlmethylnort)omyl, 4-isopropylc^dohe)^l, 3-methylcydoheptyl groups. 2- 
fluoro-4-methylcydohexyl, 4-fIuoro-2-methylcydohexyl, 4,4-drfluoro-2- 
methylcydohexyi, 4-trifluoromethylcydohexyl, 2-methyl-4- 
trrfiuoromethylcydohexyl, 2-fluoromethylcydohexyl, trifluoromethyl(polycyclic 
cydoalkyi), fluoromethyl(polycyclic cycloalkyi), and fluoro(polycyclic cydoalkyi) 
groups. 

[0043] In some aspects of the Invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula ID in which R^* is H and R^ is selected from the group 
consisting of substituted and unsubstituted alkyi, arylaikyi, and heteroarylialkyi 
groups. In stall other embodiments of the third group of compounds of formula 
ID, R^' is l-l and R^ is selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl, 4-ethylbenzyt, 3-chlorobenzyl, 2,4- 
dichlorobenzyl, 3-methylbenzyl, benzyl. 4-fluorobenzyl, 3-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. In still other embodiments of the third 
group of compounds of formula ID, R'*' and R^ may be the same or different 
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and are each independently selected from the group consisting of substituted 
and unsubstituted all<yl, aryialkyi, and heteroarylalkyi groups. In still other 
emtKJdiments of the third group of compounds of formula ID, R^' and R^' may 
be the same or different and are each independently selected from the group 
consisting of substituted and unsubstituted dlalkylaminoethyl, 4-ethylbenzyl, 
3-chlorobenzyl, 2,4-dichlorobenzyi, 3-methyibenzyl, benzyl, 4-fluorobenzyl, 3- 
metho^^en^l, 2-dilorobenzyl, and thiophene groups. 

[0044] In still other embodiments of the third group of compounds of 
fomiula ID, R^' and R^, together with the nitrogen to which they are bound, 
fomn a substituted or unsubstituted heterocyclyl group. In still other 
embodiments of the third group of compounds of formula ID, R^' and R^, 
together with the nitrogen to which they are bound, fonn a substituted or 
unsubstituted saturated heterocyclyl group comprising at least one 
heteroatom selected from the group consisting of O, S, and N, in addition to 
the nitrogen atom to which R"*' and R^" are bound. In still otiier embodiments 
of the third group of compounds of formula ID, R^' and R^', together with the 
nitrogen to which they are bound, fomi a substituted or unsubstituted 
piperazino, morpholino, pyrrolidino. piperidino, homopiperazino, or azepino 
group. In still other embodiments of the third group of compounds of fbrnnuia 
ID, R^' and R^, together with the nitrogen to which th^ are bound, forni a 
piperazino group optionally substituted by one or two methyl groups. 

[0045] In some aspects of the invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula ID in which R^ is a 2,4-disubstituted phenylethyl group. 
In still other embodiments of the third group of compounds of fomiula ID, R^ is 
selected from tiie group consisting of 2,4-dihalophenylethyl, and 2,4- 
dialMphenyletiiyi groups. In stili other embodiments of tiie tiiird group of 
compounds of formula ID, R** is selected finom the group consisting of 
phenylethyl, 2,4-dichlorophenylethyl, 4-metiioxyphenyIettiyl, 4- 
phenoj^henylethyl, 4-bromophenyiethyl, 4-methylphenyletiiyl, 4> 
chlorophenyleUiyl, 4-ethylphenyletiiyl, cyclohexenylethyl, 2- 



25 



wo 03/099818 



PCT/US03/16442 



methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3- 
methoxyphenylettiyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluorx>4- 
methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fIuoro-4-bromophenylethyl, 
2-fluoro-4-methoxyphenyIethyl, 2-trifluoromethyl-4-fIuonophenylethyl, 2,4- 
difluorophenyleth^, 2,4-dimethylphenyIethyl, 2.4-dimethoxyphenylethyl 
groups, (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, 
(pyrid^)(hydroxymetliyl)ethyl, (phen^)(hydroxymethyl)ethyI, substituted and 
unsubstituted (heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 
(aryl)(hydroxymethyi)ethyl groups, substituted and unsubstituted 
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(aryloxymethyl)6thyl, substituted and unsubstituted 
(aryl)(arylall(oxymethyl)ethyl. substituted and unsubstituted 
(aryl)(heteroarytoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(heterocyclybxymethyl)etliyl, substituted and unsubstituted 
(heteroaryl)(all(oxym6thyi)etliyl, substituted and unsubstituted 
(heteroaryl)(aryioxymetliyi)ethyl, substituted and unsubstituted 
(lieteroaryl)(arylall<oxymettiyl)etliyl, substituted and unsubstituted 
(heteroaryi}(heteroaryioxymethyi)ethyl, and substituted and unsubstituted 
(heteroaryl)(heterocyciyloxymetliyl)etliyl groups. 

[0046] In still further embodiments, ttie invention provides compounds 
of fbnnula ID in which is a substituted or unsubstituted alkenyl group such 
as a substituted or unsubstituted allyl group or a substituted or unsubstituted 
vinyl group. 

[0047] in still furttier embodiments, the invention provides compounds 
of formula ID in which is H or a substituted or unsubstituted alkyi group. 

[0048] In still further embodiments, the invention provides compounds 
of formula ID in which R^ is a substituted or unsubstituted alkenyl group such 
as a substituted or unsubstituted allyl group or a substituted or unsubstituted 
>nnyl group. In some embodiments, tiie invention provides compounds in 
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which is a substituted or unsubstituted heteroaryl group, heterocyclyl 
group, alkylamino group, or cycloalkyi amino group. In some such 
embodiments, is selected from substituted and unsubstituted 2-pyridyl, 3- 
pyridyl, 4-pyridyi, pyrazine, morpholinyl, piperazinyl, and cydoprop^amino 
groups. 

[0049] In some aspecte of the invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula ID In which R^ is a 2,4-disubstituted phenylethyl group. 
In still other embodiments of the third group of compounds of formula ID, R^ is 
selected from the group consisting of 2,4-dihalophenylethyl, and 2,4- 
dialkylphenylethyl groups. In still other embodiments of the third group of 
compounds of formula ID, R^ is selected from the group consisting of 
phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4- 
phenoxyphenylethyl, 4-bromophenylethyl, 4-'methylphenylethyl, 4- 
chlorophenylethyl, 4-ethYlphenylethyl, cyclohexenylethyl, 

2- methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 

3- methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenyIethyl, 
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4- 
methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-44)romophenylethyl, 
2-fluoro-4-methoxyphenyiethyl, 2-trjfluoromethyl-4-fluorophenyIethyl, 2,4- 
dffluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl 
groups, (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, 
(pyridylKhydroxymethyl)ethyl, (phenyl)(hydroxymethyl)ethyl, subst'rtuted and 
unsubstituted (heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 
(aryiXhydroxymethyl)ethyl groups, substituted and unsubstituted 
(aryi)(alkoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(aryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
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(heteroaryl)(aryloxymethyl)ethyK substituted and unsubstituted 
(heteroaryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 
(heteroaryi)(hetenocyclyloxymethyl)ethyl groups. In some of the embodiments 
described in this paragraph, is H or is an a\k^ group having from one to 
eight carbon atoms. In some of the embodiments described in this paragraph, 

Is H whereas in other such embodiments R^ is a methyl, ethyl, or propyl 
group. 

[0050] In some aspects of the invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula ID in which R^ is a substituted alkyi group such as a 
substituted or unsubstituted aryloxyalkyi group or a substituted or 
unsubstituted heteroaryloxyalkyi group. In some such embodiments, R^ is a 
substituted or unsubstituted aryloxymethyl group. In some such 
embodiments, of the third group of compounds of formula ID, R^ is selected 
from the group consisting of -CHa-O-aryl groups where the aryl group is 
substituted with one or more halogen group such as with one or more CI or F. 
In some such embodiments, the aryl group is additionally substituted with an 
alkoxy group such as a methoxy or ethoxy group. In some embodiments of 
the third group of compounds of fonmula ID, R^ is a -CH2-0-aryl group where 
the aryl group Is selected from the group consisting of 2,4-dlfluorophenyl, 
4-fluorophenyl, 2-fluorophenyl, 2-fluoro-4-methoxyphenyl, 2,4-dichlorophenyl, 
4-chlorophenyl, 2-chlorophenyl, and 2-chloro-4-methoxyphenyl groups. In 
other embodiments of the third group of compounds of formula ID, R^ is a 
heterocyclylalkyi group. In some other embodiments of compounds of 
formula ID, R^ Is a substituted or unsubstituted arylalkoxyalkyi group or a 
heteroarylalkoxyalkyi group. 

[0051] In some aspects of the invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provkles 
compounds of fomnula ID in which R^ is a substituted or unsubstituted 
heterocyclylalkyi group. In some such embodiments, R^ is a substituted or 

28 



wo 03/099818 



PCTAJS03/16442 



unsubstituted heterocyclylmethyl group. In some such embodiments, the 
heterocyclyl group is selected from the group consisting of substituted and 
unsubstituted IH-tetrazole, piperazine, piperidine, imidazole, and morpholine 
groups. In some such embodiments, is a -CHe-heterocycIyl group where 
the heterocyclyl group is a IH-tetrazole. an imidazole, an N-methylpiperazine, 
a 4-hydroxypiperidine, a 3-hydroxypiperidine, or a morpholine. In still other 
embodiments of the third group of compounds of fomfiula ID, Is a 
heterocyclyl group. In some embodiments of the third group of compounds of 
fomiula ID, R^ is a substituted or unsubstituted piperazinyl group such as an 
N-methylpiperazinyl group, is a substituted or unsubstituted pyridine group, is 
a substituted or unsubstituted tetrazole group. Is a substituted or 
unsubstituted cydoalkyl group such as a 4-methyl(^clohexyl group, or is a 
substituted or unsubstituted phenyl group. In yet other embodimente of the 
third group of compounds of formula ID, R^ is an aikoxyalkyi group such as a 
methoxyalkyi group or an ethoxyalkyi group. In some such embodimente, R^ 
is a an aikoxyalkyi group such as an alkoxymethyl group such as a 
methoxymethyl group. 

[0052] The instant invention provides a fourth group of potent and 
specific agonists of l\/IC4-R that are low molecular weight small molecules. 
Thus, there has been provided, In accordance with one aspect of the 
invention, compounds of formula IE: 



o R6 




IE 

wherein 
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is selected from the group consisting of H, substituted and 
unsubstituted arylalkyi, heteroarylalkyl, aryl, heteroaryl, heterocyclyl, 
cycioall<yi, heterocyclylaikyi, cycioalkylalkyi, aikenyt, alkynyi, and aikyi groups; 



consisting of H, Ci, I, F, Br, Ol-i, NH2, CN, NO2, and substituted and 
unsubstituted alkoxy, aikyi, alkenyl, alkynyi, alkylamino, dialkyiamino, 
cydoalkyl, iieterpcyclylamlno, heteroarylamino, aminocarbonyl, 
aikylaminocarbonyl, dialkylaminocarbonyl, cycloalkylaminocarbonyl, 
aryiaminocarbonyi, heterocyclylaminocarbon^, and heteroarylaminocarbonyl 
groups; 



R^' is selected from tlie group consisting of H, and substituted 
and unsubstitut^ alkyi, alkenyl, alkynyi, cydoalkyl, aryl, heteroaryl, 
heterocyclyl, arylalkyi, heteroarytalkyi, and cycioalkylalkyi groups; 

R^ is selected from the group consisting of H, arid substituted 
and unsubstituted alkyi, alkenyl, alkynyi, cydoalkyl, aryl, heteroaryl, 
heterocydyl, arylalkyi, heteroarytalkyi, and cydoalkylalkyi groups; 

or R^* and R^, together with the nitrogen to which they are 
bound, form a substituted or unsubstituted heterocydyl or heteroaryl group; 

R^ Is selected from the group consisting of H, and substituted 
and unsubstituted aryi, alkyi, alkenyl, alkynyi, cydoalkyl, heteroaryl. 



R*, R^, and R® are Independently selected from the group 



W is a group of formula IIA or IIB; 




IIA 



IIB 
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heterocyclyl, heterocyclylalkyi, arylalkyi, heteroaryialkyi, and cycloalkylalkyi 
groups; and 

R^' is selected from the group consisting of H, and substituted 
and unsubstituted alkyi, alkenyl, alkynyl, c^cloalkyl, heterocyclylalkyi, 
cycloalkylalkyi, aryl, heteroaryl, heterocydyl, arylalkyi, and heteroaryialkyi 
groups. 

[0053] in some aspects of the inventbn, compounds provided of the 
fourth group of potent and specific agonists of MC4-R lurther indude prodrugs 
of the compounds of fomiula IE, phamiaceutically acceptable salts thereof, 
stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides thereof, 
or solvates thereof. 

[0054] In some aspects of the invention of compounds of the fourth 
group of potent and specific agonists of MC4«R. the inventkHi further provides 
compounds of fonnula IE in which R^ is i-l or an alkyi group such as a methyl, 
ethyl, propyl, butyl, or pentyl group. In some such embodiments, R^ is H 
whereas in other such embodiments, R^ is a methyl group. 

[0055] In some aspects of the invention of compounds of the fourth 
group of potent and specific agonists of IV1C4-R, the invention further provides 
compounds of formula IE in which at least one of R^ R^ or R® is a F. 

[0056] in some aspects of the inventfon of compounds of the fourth 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of fomiula IE in which R^' is selected from the group consisting of 
substituted and unsubstituted cycloalkyl, polycycllc cycloalkyi, alkenyl, alkyI, 
and aryl groups. In other embodiments of the fourth group of compounds of 
formula IE. R^* Is selected from the group consisting of substituted and 
unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2,2-diaIkylcyclohexyl, 2,3- 
dialkylcyclohexyl, 2,4-dialkylcyclohexyl, 2,5-dialkylcyciohexyl, 2,6- 
dialkylcyclohexyl, 3,4-dialkylcyclohexyl, 3-alkylcyclohexyl, 4-alkylcyclohexyl, 
3,3,5-trialkylcycIohexyl, cydohexylmethyi, 2-aminocyclohexyl, 3- 
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aminocyclohexyl, 4-aminocyclohexyl, 2,3-diamino(ydohexyl, 2,4- 
diaminocyclohexyl, 3,4-dlamlnocyclohexyl, 2,5-diaminocyclohex^, 2,6^ 
diaminocyclohexyl, 2,2-diaminocyclohexyl, 2-aIkoxycyclohexyl, 3- 
alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-dialkoxycyclohexyl, 2,4- 
dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-diaIkoxycyclohexyl, 2,6- 
dialkoxycyclohexyl, 2,2-dlalkoxycycIohexyl, 2-alkylthlocyclohexyl, 3- 
alkylthiocyclohexyl, 4-alkytthiocycIohexyli 2,3-dialkylthiocyclohexyl, 2,4- 
dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-dialkylthiocyck>hexyl, 2,6- 
dialkyithiocyclohexyl, 2,2-dialkylthiocyclohexyl, flUorocydoalkyl, 
fluoroalkyic^cloalkyl, trifluoromethylcycloalkyi, c^dopentyl, cydoheptyt, 
cydohexenyl, isopropyl, n-butyl, cyclooctyl, 2-arylcydohexyl, 2- 
phenylcydohexyl, 2-arylalkylcycIbhexyl, 2-benzylcydohexyl, 4- 
phenylcydohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylnort)omyl, 
bomyl, norbomyi, and decalinyl groups. In still other embodiments of the 
fourth group of compounds of fomnula IE, R^* is selected from the group 
consisting of substituted and unsubstituted cydohexyl, 2-methylcydohexyl, 
2,2-dlmethylcydohexyl, 2,3-dimethytcyclohexyl, 2,4-dimethytoydohexyl, 2,5- 
dimethylcyclohexyl, 2,6-dimethylcydohexyl, 3,4-dimethylcyclohexyl, 3- 
methylcydohexyl, 4-methy!cydohexyl, cydohexenyl, 3,3,5- 
trimethylcyclohexyl, 4-f-butylcyclohexyl, cyclohexylmethyl, isopinocampheyl, 
7,7-dimethylnorbomyl, 4-isopropylcydohexyl, 3-methylcycloheptyl groups, 2- 
fluoro-4-methylcyclohexyl, 4-fluorO"2-methylcyclohexyl, 4,4-difluoro-2- 
methylcyclohexyl, 4-trTfluoromethylcyclohexyl, 2-methyM- 
trifluoromethylcydohexyl, 2-fluoromethylcydohexyl, trifluoromethyl(polycydlc 
cycloalkyi), fluoromethyl(polycydic cydoalkyi), and fluoro(polycydic cydoalkyi) 
groups. 

[0057] In some aspects of the invention of compounds of the fourth 
group of potent and specific agonists of MC4-R, the invention further provides 
compounds of formula IE in which R^' is H and R^ Is seleded from the group 
consisting of substituted and unsubstituted alkyi, arylalkyi, and heteroarylalkyi 
groups- In still other embodiments of the fourth group of compounds of 
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formula IE, R^' is H and is selected from the group consisting of substituted 
and unsubstituted diallcylaminoethyl, 4-ethylbenzyl, 3-chlorobenzyl, 2,4- 
dichlorobenzyl, 3-methylbenzyl, benzyl, 4-fluoroben2yl, 3-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. In still other embodiments of the fourth 
group of compounds of formula IE, R^' and R^ may be the same or different 
and are each independently selected from the group consisting of substituted 
and unsubstituted alkyi, arylalkyi, and heteroarylalkyl groups. In still other 
embodiments of the fourth group of compounds of fomiula IE, R*** and R^' may 
be the same or different and are each independently selected from the group 
consisting of substituted and unsubstituted diaikylamlnoethyl, 4-ethylbenzyl, 
3-chlorobenzyl, 2,4-dichlorobenzyi, 3-methylbenzyl, benzyl, 4-fluorobenzyl, 3- 
methoxybenzyl, 2-chloit)benzyl, and thiophene groups. 

[0058] In still other embodiments of the fourth group of compounds of 
formula IE, R^' and R^, together with the nitrogen to which they are bound, 
form a substituted or unsubstituted heterocyclyl group. In still other 
embodiments of the fourth group of compounds of formula IE, R**' and R^, 
together with the nitrogen to which they are bound, form a substituted or 
unsubstituted saturated heterocyclyl group comprising at least one 
heteroatom selected from the group consisting of O, S, and N. in addition to 
the nitrogen atom to which R^' and R^ are bound. In still other embodiments 
of the fourth group of compounds of fomiula IE, R^' and R^, together with the 
nitrogen to which they are bound, fonm a substituted or unsubstituted 
piperazino, morpholino, pyrrolidino, piperidino, homopiperazino, or azepino 
group. In still other embodiments of the fourth group of compounds of formula 
IE, R^' and R^', togettier wiUi the nitrogen to which they are bound, fomn a 
piperazino group optionally substituted by one or two methyl groups. 

[0059] In some aspects of the invention of compounds of the fourth 
group of potent and specific agonists of MC4-R, tiie invention furUier provides 
compounds of formula IE in which R^ is a 2,4-disubstituted phenylethyl group. 
In still other embodiments of the fourth group of compounds of fonnula IE, R'' 
is selected from tiie group consisting of 2,4-dihalophenyletiiyl, and 2,4- 
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dialkylphenylethyl groups. In still other embodiments of the fourth group of 
compounds of formula IE, is selected from the group consisting of 
phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4- 
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyl, 4- 
chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 2- 
methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3- 
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenyiethyl, 
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4- 
methyiphenylethyi. 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-brDmophenylethyl, 
2-fluorD-4Hnethoxyphenylethylp 24rifluoromethyl-4-fluorophenylethyl, 2,4- 
difluorophenylethyl. 2»4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl 
groups, (2-pyridyl)ethyl, (3-pyridyi)ethyi, (4-pyridyl)ethyl» 
(pyridyl)(hydroxymethyl)ethyl, (phenyl)(hydroxymethyl)ethyl, substituted and 
unsubstituted (heteroar^)(hydrpxymethyl)ethyl, substituted and unsubstituted 
(aryi)(hydroxymethyl)ethyl groups, substituted and unsui3Stlfuted 
(aryl)(aikoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(aryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(aryla!koxymethyl)ethyK substituted and unsubstituted 
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsut>stituted 
(aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(alkoxymeth)4)ethyl, substituted and unsubstituted 
(heteroaryl)(aryloxymethyi)ethyl, substituted and unsubstituted 
(heteroaryl)(ar^alkoxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 
(heteroaryi)(hetenocyclyioxymethyl)ethyl groups. 

[0060] In still furtfier embodiments, the invention provides compounds 
of formula IE in which is a substituted or unsubstituted alkenyl group such 
as a substituted or unsubstituted altyl group or a substituted or unsubstituted 
vinyl group. 

[0061] There has also been provided, in accordance with another 
aspect of the invention, a composition such as a pharmaceutical fomnulation 
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or medicament comprising a compound according to the instant invention and 
a phamiaceuticaliy acceptable canler. Tlie invention furtiier provides tiie use 
of the compounds of the invention in preparing a medicament for use in 
treating an IVIC4-R mediated disease. In some embodiments, such a disease 
is obesity or type II diabetes. 

[0062] There has also been provided, in accordance with another 
aspect of the invention, a method of treating an MCA-R mediated disease, 
comprising administering to a subject in need thereof, a compound or 
composition of the Instant invention. 

[0063] In one embodiment, a disease to be treated by tfiose methods of 
the instant Invention is obesity or type II diabetes. 

[0064] In one embodiment, a compound or composition of the invention 
is intranasaily administered. 

[0065] In one embodiment, a compound or composition of the invention 
is administered to a human subject. 

[0066] Other objects, features and advantages of the present invention 
will become apparent from the following detailed description. It should be 
understood, however, that the detailed description and the specific examples, 
while indicating prefenred embodiments of the inventton, are given by way of 
illustration only, since various changes and modifications within the spirit and 
scope of the Invention will become apparent to those skilled in the art irom 
this detoiled description. 

Detailed Description of the Preferred Embodiment 

[0067] The instant invention relates to novel classes of small molecule 
melanocortin-4 receptor (MC4-R) agonists. These compounds can be 
fonmulated into compositions and are useful in activating MC4-R, or in the 
treatment of MC4-R-mediated diseases, such as obesity, type II diabetes. 
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erectile dysfunction, polycystic ovary disease, complications resulting from or 
associated with obesity and diabetes, and Syndrome X. 

[0068] The following definitions are used throughout this specification. 

[0069] AlkyI groups include straight chain and branched alkyi groups 
having from 1 to about 8 carbon atoms. Examples of straight chain alkyI 
groups include methyl, ethyl, propyl, butyl, pentyi, hexyl, heptyl, and octyl 
groups. Examples of branched alkyI groups, include, but are not limited to, 
isopropyl, sec-butyl, t-butyl, and isopentyl groups. Representative substituted 
alkyl groups may be substituted one or more times with, for example, amino, 
thio, alkoxy, or halo groups such as F, CI, Br, and I groups. 

[0070] CycioalkyI groups are cyclic alkyi groups such as, but not limited 
to, cyclopropyl, cydobutyl, cyclopentyl, cydohexyl, cydoheptyl, and cydooctyl 
groups. Cydoall^ groups also includes rings that ara substituted with 
straight or branched chain alkyl groups as defined above, and further indude 
cydoalkyi groups that ara substituted with other rings induding fused rings 
such as, but not limited to, decalinyl, tetrahydronapfithyl, and indanyl. 
Cydoalkyi groups also indude polycyclic cydoalkyi groups such as, but not 
limited to, norbomyi, adamantyl, bomyi, camphenyl, isocamphenyl, and 
carenyl groups. Representative substituted cydoalkyi groups may be mono- 
substituted or substituted more than once, such as, but not limited to, 2,2-, 
2,3-, 2,4- 2,5- or 2,6-dlsubstituted cydohexyl groups or mono-, di- ortri- 
substituted norbomyi or cydoheptyl groups, which may be substituted with, for 
example, alkyl, alkoxy, amino, thio, cyano, or halo groups. 

[0071] Aikenyl groups are straight chain, branched or cyclic lower alkyl 
groups having 2 to about 8 cari3on atoms, and further induding at least one 
double bond, as exemplified, for instance, by vinyl, propenyl, 2-butenyl, 3- 
butenyl, isobutenyl, cydbhexenyl, cyclopentenyl, c^dohexadienyl, butadienyi, 
pentedien^, and hexadienyl groups among others. 
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[0072] Alkynyl groups are straight chain or branched lower alky! groups 
having 2 to about 8 carbon atoms, and further including at least one triple 
bond, as exemplified by groups, including, but not limited to, ethynyl, propynyl, 
and butynyl groups. 

IP073] Aryt groups are cyclic aromatic hydrocarbons that do not contain 
heteroatoms. Thus aryl groups include, but are not limited to, phenyl, 
azulene, heptalene, biphenylene, indacene, fluorene, phenanthrene, 
triphenylene, pyrene, naphthacene, chrysene, biphenyl, anthracenyl, and 
naphthenyl groups. Although the phrase ^aryl groups" includes groups 
containing fused rings, such as fused aromatic-aliphatic ring systems, it does 
not include aryl groups that have other groups, such as alkyi or halo groups, 
bonded to one of the ring members. Rather, groups such as tolyl are referred 
to as substituted aryl groups. Representative substituted aryl groups may be 
mono-substituted or substituted more than once, such as, but not limited to, 2- 
, 3-, 4-, 5-, or 6-substituted phenyl or benzyl groups, which may be substituted 
with groups including, but not limited to, amino, alkoxy, alkyl, cyano, or halo. 

[0074] CycloalkylalkyI groups are alkyl groups as defined above in 
which a hydrogen or carbon bond of an alkyi group is replaced with a bond to 
a cycloalkyi group as defined above. 

[0075] ArylalkyI groups are alkyl groups as defined above in which a 
hydrogen or caribon bond of an alkyl group is replaced with a bond to an aryl 
group as defined above. 

[0076] Heterocydyl groups are nonaromatic ring compounds containing 
3 or more ring members, of which, one or more is a heteroatom such as, but 

not-limfted-to,-N,-0,-and-S. The phrase-heterocyclyl group-^ta^^ 

ring species Including those comprising fused aromatic and nonaromatic 
groups. The phrase also Includes polycyclic ring systems containing a 
heteroatom such as, but not limited to, quinuclidyl. However, the phrase does 
not include heterocydyl groups that have other groups, such as alkyl or halo 
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groups, bonded to one of the ring members. Rather, these are referred to as 
"substituted heterocyclyl groups". Heterocyclyl groups include, but are not 
limited to, piperazino, morpholino, thtomorpholino, pynx>lldino, piperidino and 
homopiperazino groups. Representative substituted heterocyclyl groups may 
be mono-substituted or substituted more than once, such as, but not limited 
to, morpholino or piperazino groups, which are 2-, 3-, 4-. 5-, or 6-substituted, 
or disubstituted with groups including, but not limited to, amino, alkoxy, alkyi, 
c^no, or hato. 

[00771 Heteroaryl groups are aromatic ring compounds containing 3 or 
more ring members, of which, one or more is a heteroatom such as, but not 
limited to, N, O, and S. Heteroaryl groups include, but are not limited to, 
groups such as fiiran, thiophene, pynrole, isopyrrole, diazole, imidazole, 
isoimidazole, triazole, dithiole, oxathiole, isoxazole, oxazole, thiazole, 
isothiazole, oxadiazole, oxatriazole, dioxazole, oxathiazoie, pyran, dioxin, 
pyridine, pyrimidine, pyridazine, pyrazine, triazine, oxazine, Isoxazine, 
oxathiazine, azepin, oxepin, thiepin, diazepine, benzofuran, and 
isobenzofuran. Although the phrase "heteroaryl groups' Includes fused ring 
compounds, the phrase does not include heteroaryl groups that have other 
groups bonded to one of the ring members, such as alkyI groups. Rather, 
heteroaryl groups with such substitution are referred to as "substituted 
heteix)aryl groups". Representative substituted heteroaryl groups may be 
substituted one or more times with groups including, but not limited to, amino, 
alkoxy, alkyI, cyano, or halo. 

[0078] l-teterocyclylalkyi groups are alkyI groups as defined above in 
which a hydrogen or carbon bond of an alkyI group is replaced with a bond to 
a heterocyclyl group as defined above. 

[0079] HeteroarylalkyI groups are alkyI groups as defined above in 
which a hydrogen or carbon bond of an alkyI group is replaced with a bond to 
a heteroaryl group as defined above. 
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[0080] Aminocarbonyi groups are groups of the formula RR'NC(0>-, 
wherein R or R' may be the same or different, and each is independently 
selected from H, or substituted or unsubstltuted alkyi, cycloalkyi, aryl, 
heterocyclyi or heteroaryl groups, as defined above. 

[0081] In general, "substituted" refers to a group as defined above in 
which one or more bonds to a hydrogen atom contained therein are replaced 
by a bond to non-hydrogen or non-carbon atoms such as, but not limited to, a 
halogen atom such as F, CI, Br, and 1; an oxygen atom in groups such as 
hydroxy! groups, alkoxy groups, aryloxy groups, and ester groups; a sulfur 
atom in groups such as thiol groups, alkyi and aryl sulfide groups, sulfone 
groups, suifonyl groups, and sulfoxide groups; a nitrogen atom in groups such 
as amines, amides, alkylamines, dialkylamines, arylamines, alkylarylamines, 
diarylamines, N-oxides, imides, and enamines; a silicon atom in groups such 
as in trialkylsilyl groups, dialkyiarylsilyl groups, alkyldiarylsilyl groups, and 
triarylsilyl groups; and other heteroatoms in various other gnDups. Substituted 
alkyi groups and also substituted cycloalkyi groups and others also Include 
groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is 
replaced by a bond to a heteroatom such as oxygen in carbonyl, carboxyl, 
and ester groups; nitrogen in groups such as imines, oximes, hydrazones, 
and nitriles. 

[0082] Substituted cycloalkyi, substituted aryl, substituted heterocyclyi 
and substituted heteroaryl also include rings and fused ring systems in which 
a bond to a hydrogen atom is replaced with a bond to a carbon atom. 
Therefore, substituted cycloalkyi, substituted aryl, substituted heterocyclyi and 
substituted heteroaryl groups may also be substa'tuted with alkyi groups as 
detin^_atov^^ ^ 

[0083] Pharmaceutically acceptable salts include a salt with an 
inorganic base, organic base, inorganic acid, organic acid, or basic or acidic 
amino acid. As salts of inorganic bases, the invention includes, for example, 
alkali metals such as sodium or potassium, alkali earth metals such as 
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calcium and magnesium or aluminum, and ammonia. As salts of organic 
bases, the invention includes, for example, trimethylamine, triethylamine, 
pyridine, picollne, ethanolamine, diethanolamine, triethanolamine. As salts of 
inorganic acids, the instant invention includes, for example, hydrochloric acid, 
hydroboric acid, nitric acid, sulfuric acid, and phosphoric acid. As salts of 
organic acids, the instant invention includes, for example, formic add, acetic 
acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, 
citric acid, succinic acid, malic acid, methanesutfonic acid, benzenesulfonic 
jacid, and p-toluenesuHbnic acid. As salts of basic amino acids, the Instant 
Invention includes, for example, arginlne, lysine and ornithine. Acidic amino 
acids include, for example, aspartic acid and glutamic acid. 

[0084] The temn "protected" with respect to hydroxyl groups, amine 
groups, and sulfhydryl groups refers to forms of these functionalities which are 
protected from undesirable reaction with a protecting group known to those 
skilled in the art such as those set forth in Protective Groups in Organic 
Synthesis, Greene, T.W.; Wuts, P. G. M.. John Wiley & Sons, New York, NY, 
(3rd Edition, 1999) which can be added or removed using the procedures set 
forth therein. Examples of protected hydroxyl groups include, but are not 
limited to, silyl ethers such as those obtained by reaction of a hydroxy! group 
with a reagent such as, but not limited to, t-butyidlmeth^-chlorosilane, 
trimethylchlorosilane, triisopropylchforosllane, triethylchlorosiiane; substituted 
methyl and ethyl ethers such as, but not limited to meflioxymethyl ether, 
methythiomethyl ether, benzyloxymethyl ether, t-butoxymethyl ether, 2- 
methoxyethoxymefhyl ether, tetrahydropyranyl ethers, 1-ethoxyethyl ether, 
allyl ether, benzyl ether; esters such as, but not limited to, benzoylformate, 
formate, acetate, trichloroacetate, and trifluoracetate. Examples of protected 
amine groups include, but are not limited to, amides such as, fomiamide, 
acetamide, trifluoroacetamide, and benzamide; imides, such as phttialimkle, 
and dithiosuccinimide; and others. Examples of protected sulfhydryl groups 
Include, but are not limited to, thioethers such as S-benzyl thioether, and S-4- 
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picolyl thioether; substituted S-methyl derivatives such as liemithio, dithio and 
aminothio acetals; and others. 

[0085] Prodrugs, as used in the cx>nte}ct of the instant Inventon, 
indudes those derivatives of the instant compounds which undergo in vivo 
metabolic biotransfonnatlon, by enzymatic or nonen2ymatic processes, such 
as hydrolysis, to fomi a compound of the invention. Prodnigs can be 
employed to improve phanmaceutical or biological properties, as for example 
solubility, melting point, stability and related physicochemical properties, 
absorption, phamriacodynamics and other delivery-related properties. 

[0086] The instant invention pro>rides potent and specific agonlste of 
MC4-R that are low molecular wdght small molecules. In accordance with 
one aspect of the invention, tiie invention provides compounds of fbnnula I A, 
IB, and IC. Compounds of the invention further include prodrugs of 
compounds of formula lA, IB, and IC, phannaceutically acceptable salts 
thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 
thereof, or solvates thereof. 
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[0087] Compounds of formula lA, IB, and IC have the following 
staicture. 




lA IB 



o 




IC 

[0088] In compounds of fonnula lA, IB. and IC, 7} Is selected from the 
group consisting of CR^ and N. In some embodiments of the compounds of 
fomfiula lA, IB, and IC, is a CR^ group whereas In other emtxidiments, Is 
aN. 

[008^ IncompoundsoffonnulalA, IB, and IC,Z^ Is selected fifom the 
group consisting of CR^ and N. In ^me embodiments of the compounds of 
fomnula lA IB. and IC, Z^ is a CR^ group whereas in other embodiments, Z^ is 
aN. 

[0090] In compounds of formula lA, IB, and IC, Z^ is selected from the 
group consisting of CR^ and N. In some embodiments of the compounds of 
formula lA IB. and IC, Z^ is a CR° group whereas in other embodiments, Z^ is 
aN. 
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p)091] In some embodiments of compounds of fomiula lA, IB, and IC, 
is a Cf^ group, is a CR^ group, and Z^ is a CR^ group. Thus, in some 
embodiments of compounds of fomnula lA, IB, and IC, the ring that Includes 
Z\ Z^, and Z^ may be a carbocyclic aromatic ring. In some embodiments of 
compounds of fonnula lA, IB, and IC, where Z^ is a CR^ group, Z^ is a CR^ 
group, and Z^ is a CR® group, at least one of R*. R^ or R^ is a halogen such 
as CI or F. In other such embodiments, at least one of R^ R^, or R® is a F. 

P)092] In some embodiments of compounds of formula lA, IB, and IC. 
at least one of Z\ Z^, or Z^ Is a N. 

[0093] In compounds of formula lA. IB. and IC. R^ is selected from the 
group consisting of substituted and unsubstituted arylalkyl. heteioarylalkyi. 
aryl. heteroaryl. heterocydyl. cydoalkyf. heterocyclylalkyl. cydoalkylalM. 
alkenyi. alkynyl. and alkyi groups. In some embodiments of the compounds of 
fonnula lA, IB. and IC. R^ is a 2,4-disubstituted phenylethyl group. In other 
embodiments of the compounds of fonnula lA, IB, and IC, R^ is selected from 
2,4-dihalophenylethyl and 2,4-dialkylphenylethyl groups. In still other 
embodiments of the compounds of fonnula lA, IB, and IC, R** is selected from 
the group that includes phenylethyl, 2,4-dlchlorophenylethyI, 4- 
methoxyphenylethyl, 4-phenoxypheny!ethyl, 4-bromophenylethyl, 4- 
methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenytethyl, 
2-methoxyphenylethyl, 2-chlorophenylethyI, 2-fluorophenylethyl, 3- 
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenyl6thyi. 
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fIuoro-4- 
methylphenylethyl, 2-fluoro-4-chlorophenylethy|, 2-fluoro-4-bromophenylethyl, 
2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenylethyl, 2,4- 

difluorophenylethyl. 2.4-dimethylphenylethyl, 2 .4-dimeth Qxyphenylethyl. (2- 

pyridyl)ethyl, (3-pyrldyl)ethyl, (4-pyridyl)ethyl, (pyridylKhydroxymethyl)elhyl, 
(phenylKhydroxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(hydroxymethyl)ethyl. substituted and unsubstituted 
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted 
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
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(aryl)(aryloxymelhyl)ethyl, substituted and unsubstltuted 
(aryi)(aryialkoxymethyi)ethyl, substituted and unsubstltuted 
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted 
(aryI)(lieterocyclyloxymetiiyl)ethyl, substituted and unsubstituted 
(heteroaryt)(aikoxymethyl)ethyt, substituted and unsubstituted 
(heteroaryl)(aryloxymethyl)ethyK substituted and unsubstituted 
(heteroaryl)(arylalkoxymethyl)ethyl, substituted and unsubstltuted 
(heteroaryl)(heteroaryloxymethyl)ethyi, and substituted and unsubstituted 
(heteroaryl)(heterocyclyloxymethyi)ethyi groups. 

[0094] In some embodiments, the invention provides compounds of 
fomiula lA, IB and IC in which is a substituted or unsubstituted alkenyl 
group such as a substituted or unsubstituted allyl group or a substituted or 
unsubstituted vinyl group. 

[0095] in compounds of formula IB, is selected from the group 
consisting of H, and substituted and unsubstituted alkyi, alkenyl, alkynyl, 
cycloalkyi, aryl, heteroaryl, heterocyclyl, arylalkyi, hetenoarylalkyl, 
cycloalkylalkyi, alkylcarbonyl, and arylcarbonyl groups. In some embodiments 
of the compounds of formula IB, is H. 

[0096] In compounds of fomiula lA and IC, is selected from the 
group consisting of H, and substituted and unsubstituted aryialkyi, 
heteroarylalkyi, alkoxy, alkylamino, dialkylamino, aryl, heteroaryt, heterocyclyl, 
cycloalkyi, heterocyclylalkyi, cycloalkylalkyi, alkenyl, alkynyl, and alkyI groups. 
In some embodiments of ttie compounds of fomiula lA and IC, R^ is H. In still 
further embodiments, the invention provides compounds of fomnula I A and IC 
in which R^ is a substituted or unsubstitajted alkenyl group such as a 
substituted or unsubstituted allyl group or a substituted or unsubstituted vinyl 
group. In some embodiments, the invention provides compounds in which R^ 
is a substituted or unsubstituted heteroaryl group, heterocyclyl group, 
alkylamino group, or cycloalkyi amino group. In some such embodiments, R^ 
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is selected from substituted and unsubstituted 2-pyridyl, 3-pyridyl, 4-pyridyl. 
pyrazine, morplioiinyl, piperazinyl, and cydopropylamino groups. 

[0097] In compounds of fomiula lA, IB, and IC, R*. R^ and R® are 
Independently selected from the group consisting of H, CI, I, F, Br, OH, NH2, 
CN, NO2, and substituted and unsubstituted alkoxy, alkyf, alkenyl, alkynyl, 
alkylamino. dialkylamino, cycloalkyi, heterocydylamlno, heteroarylamino, 
aminocarbonyl, aikyiaminocart>onyl, dialkylaminocarbonyl, 
{ycloalkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocaitonyl, and 
heteroarylaminocarbonyl groups. In some embodiments of compounds of 
fonfnula lA, IB, and IC, R*. R^ and are selected from H or a halogen such 
as CI or F. In other embodiments of compounds of fomfiula lA, IB, and IC, at 
least one of R^, R^ or R® is a F whereas in other embodiments of compounds 
of fomula lA, IB, and IC, R*, R®, and R® are all H. 

[00981 In compounds of formula lA, IB, and IC, W is a group of fomiula 
IIA or IIB having the foltowing structure. 



group consisting of H, and substituted and unsubstituted alkyi, alkenyl, 
alkynyl, cycloalkyi, aryl, heteroaryl, heterocydyl. a rylalky i, heteroarylalk yi, and 
cycloalkylalkyi groups, and R^ Is selected finom the group consisting of H, and 
substituted and unsubstituted alkyI, alkenyl, alkynyl, cycloalkyi, aryl, 
heteroaryl, heterocydyl, arylalkyi, heteroarylalkyi, and cydoalkylalkyi groups. 
In compounds of fbmiula lA, IB, and IC, R^' and R^, together with the nitrogen 
atom to which they are both bound, may alternatively fomn a substituted or 




IIA 



[0099] 



In compounds of fomiula lA, IB, and IC, R^' Is selected from the 
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unsubstituted heterocyclyl or heteroaryl group. In one embodiment of 
compounds of formula lA, IB, and IC, R^' is H and Is selected from the 
group consisting of substituted and unsubstituted alkyi, arylalkyi, and 
heteroarylalkyi groups. In still other embodiments of compounds of fonnula 
lA. IB, and IC, R^' is H and R^ is selected from the group consisting of 
substituted and unsubstituted diallcylaminoethyl, 4-ethylbenzyt, 3- 
chlorobenzyt, 2,4-dlchlorobenzyl, 3-methylbenzyl, benzyl, 4-fluorobenzyl, 3- 
metho)^benzyl, 2-chlorpberizyl, and thtophene groups. In still further 
embodiments of compounds of formula lA, IB, and IC, R''' and R^ may be the 
same or different and are each independently selected from the group 
consisting of substituted and unsubstituted alkyI, arylalkyl, and heteroarylalkyi 
groups, in yet other embodiments of compounds of formula lA, IB, and IC, R'** 
and R^ may be the sanne or different and are each independently selected 
from the group consisting of substituted and unsubstituted dialkyiaminoethyl, 
4-ethylbenzyl, 3-chlorobenzyl, 2,4-dichlorobenzyl, 3-methylbenzyl, benzyl, 4- 
fluorobenzyl, 3-methoxybenzyl, 2-chlorobenzyl, and thiophene groups. In still 
other embodiments of compounds of formula iA, IB, and IC, R^' and R^, 
together with the nitrogen to which they are bound, forni a substituted or 
unsubstituted heterocyclyl group. In other embodiments of compounds of 
formula IA, IB, and 10, R'^' and R^, together with the nitrogen to which they are 
bound, form a substituted or unsubstituted saturated heterocyclyl group 
comprising at least one heteroatom selected from the group consisting of O, 
S, and N, in addition to the nitrogen atom to which R^' and R^' are bound. In 
another embodiment of compounds of formula IA, IB, and IC, R^' and R^, 
together with the nitrogen atom to which they are bound, fomn a substituted or 
unsubstituted heterocyclyl ring containing at least two nitrogen atoms, in still 
another embodiment of compounds of fpmiula IA, IB, and IC, R^' and F^, 
together with the nitrogen atom to which they are bound, fomn a substituted or 
unsubstituted heterocyclyl ring containing at least one oxygen atom and one 
nitrogen atom. In yet other embodiments of compounds of formula IA, IB, and 
10, R^' and R^, together witii the nitrogen to which they are bound, form a 
substituted or unsubstituted piperazino, morpholino, pyrrolidine, piperidino. 
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homopiperazino, or azepino group. In still further embodiments of compounds 
of fomiula lA, IB, and IC, R**' and R^, together with the nitrogen to which they 
are bound, form a piperazino group optionally substituted by one or two alkyi 
groups or in one embodiment by one or two methyl groups. 

[0100] In compounds of fonmula lA, IB, and IC» R^' Is selected ftom the 
group consisting of and substituted and unsubstituted aryl, alkyI, aikenyi, 
alkynyl, cydoalkyl, heteroaryl, heterocydyl, heterocyclylalkyi, arylalkyi, 
heteroarylalkyi, and (^cloalkylaikyl groups. In one embodiment of compounds 
of formula lA, IB, and IC, R^' is selected from the group consisting of 
substituted and unsubstituted cycloalkyi, polycyclic cycloalkyi, alkenyl, alkyl» 
and aryi groups. In still other embodiments of compounds of formula lA, IB, 
and IC, R^ is selected from the group consisting of substituted and 
unsubstituted cydohexyl, 2-alkylcyclohexyl, 2,2-dlalkylcydohexyl, 2,3- 
dialkylcyclohexyl, 2,4-dialkylcyclohexyl, 2,5-dialkylcyclohexyl, 2,6- 
dialkylcyclohexyl, 3,4-dialkylcyclohexyl, 3-alkylcydohexyl, 4-alkylcyclohexyl, 
3,3,5-trialkylcydohexyl, cyclohexylmethyl, 2-aminocyclohexyl, 3- 
aminocydohexyl, 4-aminocyclohexyl, 2,3-dlaminocydohexyl, 2,4- 
diaminocydohexyl, 3,4-dlamlnocydohexyi, 2,5-diamlnocydohexyl, 2,6- 
dlaminocyclohexyl, 2,2Kliamlnocydohexyl, 2-alkoxycydohexyl, 3- 
alkoxycyclohe)cyl, 4-alkoxycyclohexyi, 2,3<lialkoxycyclohexyl, 2,4- 
dialkoxycydohexyl, 3,4-dialkoxycyclohexyl, 2,5-dialkoxycyclohexyl, 2,6- 
dialkoxycydohexyl, 2,2-dialkpxycydohexyl, 2-alkylthk)cydohexyl, 3- 
alkylthlocydohexyl, 4-alkylthiocyclohexyl, 2,3-dialkylthiocyclohexyl, 2,4- 
dialkylthiocydohexyl, 3,4-diaikylthloGyclohexyl, 2,5-diaikylthiocydohexyl, 2,6- 
dlalkylthioc^dohexyl, 2,2-dialkylthlocyclohexyl, fluorocycloalkyi, 
fluoroalkylcycloalkyi, trifluoromethylcydoalkyi, cydopentyl, cydoheptyl, 
cyclohexenyl, Isopropyl, n-butyl, cyclooctyl, 2-arylcyclohexyl, 2-^ 
phenylcyclohexyl, 2-arylalkylcyclohexyl, 2-benzylcyclohexyl, 4- 
phenylcyclohexyl, adamantyl, Isocamphenyl. carenyl, 7.7-dialkylnorbomyl, 
bomyl, norbomyl, and decalinyl groups. In still other embodiments of 
compounds of fbmiula lA, IB, and IC, R^ is selected from the group consisting 
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of substituted and unsubstjtuted cyclohexyl, 2-methyl(^clohexyl, 2,2- 
dimethylcyclohexyl, 2,3-dimethyIcyclohexyl, 2,4-dimethylcyGlohexyI, 2,5- 
dimethylcyclohexyl, 2,6-dimethylcycIohexyl, 3,4-dimethylcydohexyl, 3- 
methylcyclohexyl, 4-methylcyclohexyl, cyclohexenyl, 3,3,5- 
trlmethylcyclohexyl, 4-f-butyIcyclohexyl, cyclohexylmethyl, isopinocampheyl, 
7,7-dimethylnorbomyl, 4-isopropylcyclohexyl. 3-methylcycloheptyl groups. 2- 
fluoro-4-methylcyclohexyl, 4-fluoro-2-methylcyclohexyl, 4,4-drfluoro-2- 
methylcydohexyl, 4-trifluoix)methylcyclohexyl, 2-methyl-4- 
trifluonomethylcyclohexyl, 2-fluorom6thylcyclohexyl, trifluoromethyl(polycyclic 
cydoalkyl), fluoromethyl(polycydic cydoalkyi), and fluoro(polycydic cydoalkyi) 
groups. By way of noniimiting example, suitable cydoalkyi, cydohexyl, 
and polyc^fc cydoalkyi groups that indude fluorine, include, but are not 
limited to, tlie fbilowing staictures: 




[0101] in compounds of fonnula lA, IB, and IC, R'^' is selected from the 
group consisting of H, and substituted and unsubstituted alkyi, alkenyl, 
alkynyi, cydoalkyi, heterocyciylaikyl, cydoaikylalkyi, aryi, heteroaryl, 
heterocydyl, arylalkyi, and heterbaryialkyi groups, in one embodiment of 
compounds of fomfiula lA, IB, and IC, R^* is H. 
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[01 02] In one embodiment of the compounds of fbnnula lA, the 
compounds of fomnula lA are selected from the group consisting of 
compounds having the fomnula IIIA, IIIB, MIC, MID, IIIE, IIIF, and IMG such as 
shown below where r\ W, R^', R^, R^', and R*' have the same values as 
those described above with respect to the compounds and various 
embodiments of tomiuia lA. IB, and iC. 




IliG 



[0103] In an embodiment of the compounds of fbmiuia IB, the 
compounds of fomiula IB are selected from the group consisting of 
compounds having the fomnula IVA and IVB such as shown below vtrtiere R\ 
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W, R'**. R^, R^*, and R*' have the same values as those described above with 
respect to the compounds of fomiula lA, IB, and IC. 

9 ^ O H 




H 



IVA IVB 

[0104] The instant invention provides a second group of compounds 
that are potent and specific agonists of l\/IC4-R that are low molecular weight 
small molecules. Thus, in accordance with one aspect of the invention, the 
invention provides a second group of compounds of formula lA and IC. 
Compounds of the invention further include prodrugs of compounds of formula 
lA and IC, phamiaceutically acceptable salts thereof, stereoisomers thereof, 
tautomers thereof, hydrates thereof, hydrides thereof, or solvates thereof. 

[0105] Compounds of formula lA and IC have the following stmcture. 




[0106] In the second group of compounds of fonnula lA and IC, is 
selected from the group consisting of CR"^ and N. In some embodiments of 
the second compounds of fonmula lA and IC, is a CR^ group whereas in 
other embodiments. is a N. 

[0107] in the second group of compounds of formula lA and IC, is 
selected from the group consisting of CR^ and N. In some embodiments of 



50 



wo 03/099818 



PCT/US03/16442 



the second group of compounds of fonnuia lA and IC. is a CR° group 
whereas In other emt>odiments. is a N. 

[01 08] In the second group of compounds of Ibmiula lA and IC, Z^ Is 
selected from the group consisting of CR^ and N. In some embodiments of 
the second group of compounds of Ibnnula I A and IC, Z^ is a CR^ group 
whereas in other embodiments, Z^ is a N. 

[01 09] In some embodiments of the second group of compounds of 
fbnnula lA and IC, Z^ is a CR* group, Z^ is a CR® group, and Z' Is a CR® 
group. Thus, In some embodiments of the second group of compounds of 
fomriuia lA and IC, the ring that includes Z\ ^, and Z^ may be a carbocydic 
aromatic ring. In some emt>odiments of the second group of compounds of 
formula lA and iC, where Z^ Is a CR^ group. Z^ Is a CR^ group, and Z^ is a 
CR^ group, at least one of R^, R^ or R° Is a halogen such as CI or F. in other 
such embodiments, at least one of R^, R'', or R° is a F. 

P)1 10] in some embodiments of the second group of compounds of 
formula lA and IC, at least one of Z\ Z^ or Z^ is a N. 

[Oil 1] In the second group of compounds of fomiula lA and IC, is 
selected from the group consisting of H, substituted and unsubstituted 
arylalkyi, heteroarylalkyi, aryl, heteroaryl, heterocyclyl, oycloalkyi, 
heterocyclylaikyl, cydoaikylaikyl, alkenyl, alkynyl. and alkyl groups. In some 
embodiments of the second group of compounds of formula lA and IC, R^ is a 
2,4-disubstituted phenyiethyl group, in other embodiments of the second 
group of compounds of fonnuia lAand IC, R^ is selected from 2,4- 
dihaiophenylethyl and 2,4-dialkylphenylethyl groups. In still other 
embodiments of the second group of compounds of formula lA and IC, R^ is 
selected from the group that Indudes phenyiethyl. 2,4-dichlorophenyiethyi, 4- 
methoxyphenyiethyl, 4-phenoxyphenylethyl, 4-bromophenyiethyi, 4- 
methylphenylethyl, 4-chlorophenyiethyl, 4-ethyiphenylethyl, (^dohexenylethyl, 
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-4luorophenylethyl, 3- 
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methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 
3,4-dlmethoxyphenyl8thyI, 2-chloro4-lodophenylethyl, 2-fluoro-4- 
methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-bromophenylethyl, 
2-fluoro4-methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenyIethyl, 2,4- 
dlfluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl, (2- 
pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, (pyridyl)(hydroxymethyl)ethyl, 
(phenyl)(hydroxyniethyl)ethyi, substituted and unsubstituted 
(heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 
(aryl)(hydrDxym6thyl)ethyt groups, substituted and unsubstituted 
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(arytoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(arylalkoxymeth^)ethyl, substituted and unsubstituted 
(aryl)(heteroaryloxymetliyl)etli^, substituted and unsubstituted 
(aryl)(iieterocyclyloxymetliyl)ethyl, substituted and unsubstituted 
(lieteroaryl)(all(oxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(aryloxymetliyl)ethyl, substituted and unsubstituted 
(heteroaryl)(arylall<oxymethyl)etiiyl, substituted and unsubstituted 
(heterDaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 
(heteroaryl)(lieterocyclyloxymetliyl)etliyl groups. In some embodiments of tlie 
second group of compounds, is a H or Is an all<yl group having from one to 
eigiit carbon atoms. In some such embodiments, is H whereas in other 
such embodiments, R^ Is a methyl, ethyl, or propyl group. In some such 
embodiments, R^ is a methyl group. 

[01 12] In still further embodiments, the Invention provides compounds 
of fonnula lA and IC In which R^ is a substituted or unsubstituted alkenyl 
group such as a substituted or unsubstituted allyl group or a substituted or 
unsubstituted vinyl group. 

[01 1 3] In the second group of compounds of fomiula lA and IC, R^ Is 
selected from the group consisting of substituted and unsubstituted arylalkyi, 
heteroarylalkyl, alkoxy, alkoxyalkyi, aryloxyalkyl, alkylamino, dialkylamino, 
aryl, heteroaryl, heterocyclyl, c^doalkyl, heterocydylalkyl, cycloalkylalkyi, 
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alkenyl, alkynyl, alkyi groups, and -C(=NH)-heterocyclyl groups, and groups 
of fonmula -LR^. In some embodiments of the second group of compounds of 
fonnula lA and IC, is a 2,4-disubstituted phenylethyl group. In other 
embodiments of the second group of compounds of fonnula lA and IC, R^ Is 
selected from 2,4-dlhalophenylethyl and 2,4-dlalkylphenylethyl groups. In still 
other embodiments of the second group of compounds of formula lA and IC, 
R' is selected from the group that includes phenylethyl, 2,4- 
dtehlorophenylethyl, 4-methoxyphenylethyl, 4-phenoxyphenyIethyi, 4- 
bromophenylethyl, 4-methylphenylethyl. 4-chlorophenyiethyl, 4- 
ethylphenylethyl, cydohexenylethyl, 2-methoxyphenylethyl, 2- 
chlorophenylethyl. 2-fluorophenylethyl, 3-methoxyphenylethyl. 3- 
fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 3,4- 
dlmethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4- 
methylphenylethyl, 2-fluoro-4-chlorophenylethyl. 2-fluoro-44}romophenylethyl, 
2-fluoro-4-methoxyphenylethyl. 2-trifluorom6thyl-4-fluorophenylethyl. 2,4- 
dlfluorophenylethyl, 2,4-dlmethylphenylethyl, 2,4-dimethoxyphenylethyl, (2- 
pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, (pyridyl)(hydroxymethyl)ethyl, 
(phenylKhydroxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(hydroxymelhyi)ethyi. substituted and unsubstituted 
(arylXhydroxymethyl)ethyl groups, substituted and unsubstituted 
(arylXalkoxynr)ethyl)ethyl, substituted and unsubstituted 
(aryl)(aryk)xymethyl)ethyl, substituted and unsubstituted 
(aryl)(arylalkoxymethyl)ethyl. substituted and unsubstituted 
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(heterocyclyioxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 
(heteroarylXheterocyclyloxymethyl)ethyl groups. In some embodiments of the 
second group of compounds. R' has any of the values described in this 
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paragraph, and is H or is a substituted or unsubstituted allcyl group. In 
some such embodiments, is H. 

[01 14] In some aspects of the invention of compounds of the second 
group of potent and specrTic agonists of MC4-R. the invention further provides 
compounds of fonmula lA and IC In which R^ is a substituted or unsubstituted 
allcyl group such as a substituted or unsubstituted aryloxyallcyl group or a 
substituted or unsubstituted heteroaryloxyallcyl group. In some such 
embodiments, R^ is a substituted or unsubstituted aryloxymethyl group. In 
some such embodiments, of the second group of compounds of formula I A 
and IC, R^ is selected from tiie group consisting of -CHrO-aryl groups where 
the aryl group is substituted with one or more halogen group such as with one 
or more CI or F. In some such embodiments, the aryl group is additionally 
substituted with an alkoxy group such as a methoxy or ethoxy group. In some 
embodiments of the second group of compounds of fomiula lA and IC, R^ is a 
-CH2-0-aryl group where the aryl group is selected from the group consisting 
of 2,4-difIuorophenyl, 4-fluorophenyl, 2-fiuorDphenyt, 
2-fluoro-4-methoxyphenyi, 2,4-dichlorophenyl, 4-chiorophenyl, 2-chlorophenyt, 
and 2-chloro-4-methoxyphenyl groups. In other embodiments of the second 
group of compounds of Ibnmuia lA and IC, R^ is a heterocydylalkyl group. In 
some other embodiments, of compounds of fomtuia lA and IC, R^ is a 
substituted or unsubstituted arylalkoxyalkyi group or a heteroarylalkoxyalkyi 
group, 

[01 15] In some aspects of the invention of compounds of the second 
group of potent and specific agonists of MCA-R, tiie invention furttier provides 
compounds of fbmiula lA and IC in which R^ is a substituted or unsubstituted 
heterocydylalkyl group. In some such embodiments, R^ is a substituted or 
unsubstituted heterocydylmethyl group, in some such embodimente, the 
heterocyclyl group is selected from the group consisting of substituted and 
unsut)stituted IH-tetrazole, piperazine, piperidine, imidazole, and morpholine 
groups. In some such embodimente, R^ is a -CHz-heterocyclyl group where 
the heterocyclyl group is a IH-tetrazole, an imidazole, an N-methylpiperazine, 
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a 4-hydroxyplperidine, a 3-hydroxypiperidlne, or a morpholine. In still other 
embodiments of the second group of compounds of formula lA and IC, is a 
heterocyclyl group. In some embodiments of the second group of compounds 
of fomiula lA and IC, is a substituted or unsubstituted piperazinyl group 
such as an N-methylpiperazlnyl group, is a substituted or unsubstituted 
pyridine group, is a substituted or unsubstituted tetrazole group, is a 
substituted or unsubstituted cycloalkyi group such as a 4-methylcyciohe)^ 
group, or is a substituted or unsubstituted phenyl group. In yet other 
embodiments of the second group of compounds of fbnnula lA and IC, R' Is 
an ali«oxyallcyi group such as a methcxyallcyl group or an ethoxyall^ group. 
In some such embodiments. R^ is a an all«Qxyallcyl group such as an 
alkoxymethyl group such as a methoxymethyl group. 

[0116] In some other embodiments of the second group of compounds 
of fomiula lA and IC. R' is a substituted or unsubstituted all<enyl group such 
as a substituted or unsubstituted all^ group or a substituted or unsubstituted 
vinyl group. In some embodiments, the invention provides compounds in 
which R^ is a substituted or unsubstituted heteroaiyl group, heterocyclyl 
group, alkylamino group, or cydoallcyl amino group, in some such 
embodiments, R^ is selected from substitutad and unsubstituted 2-pyridyl, 3- 
pyridyl, 4-pyridyl, pyrazine, morpholinyl, piperazinyl, and cydopropylamlno 
groups 

[01 17] In some embodiments of the second group of compounds of 
fonnula lA and IC, R^ is an arylall<yl group such as those described above for 
R^. In some such emtx)diments, R^ is a substituted or unsubstituted 
phenylethyl group and R' is an alkyl group such as a methyl group. In other 
embodiments of the second group of compounds, R^ is an all^l group such as 
a methyl group and R^ Is selected from substituted aryloxyalkyi groups, 
phenylaminoalkyi groups or groups of-LR^ wheiB R^ is a group fomiula IIC. 

[0118] In the second group of compounds of fonnula lA and IC, R^ R^, 
and R^ are independently selected from the group consisting of H, a, I, F, Br, 
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OH, NH2, CN, NO2, and substituted and unsubstituted alkoxy, alkyl, alkenyl, 
alkynyl, alkylamino, dialkylamino. cydoalkyl, heterocyclylamlno, 
heteroarylamino, aminocarbonyl, alkylaminocarbonyl, dlalkylaminocart)onyl, 
cydoalkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl, and 
heteroarylaminocartx)nyl groups. In some embodiments of the second group 
of compounds of formula lA and IC, R^, R^, and are selected from H or a 
halogen such as CI or R In other embodiments of the second group of 
compounds of fomiula lA and IC, at least one of R^ R^ or is a F whereas 
in other embodiments of the second group of compounds of formula lA and 
IC.R*.R^andR^areallH. 

[01 19] In the second group of cornpounds of fonnula lA and iC, W is a 
group of fomiula IIA or (IB having the following stmcture. 



selected from the group consisting of H, and substituted and unsubstituted 
alkyl, alkenyl, alkynyl, cydoalkyl, aryl, heteroaryl, heterocyclyl, arylalkyi, 
heteroarylalkyi, and cydoalkylalkyi groups, and R^ Is selected from the group 
consisting of H, and substituted and unsubstituted alkyl, alkenyl, alkynyl, 
cydoalkyl, aryl, heteroaryl, heterocyclyl, arylalkyi, heteroarylalkyi, and 
cydoalkylalkyi groups. In the second group of compounds of fomiula lA and 
IC, R^' and R^, together with the nitrogen atom to which they are both bound, 
may altematively fomi a substituted or unsubstituted heterocyclyl or heteroaryl 
group. In one embodiment of the second group of compounds of formula lA 
and IC, R'^' is H and Is selected from the group consisting of substituted 
and unsubstituted alkyl, arylalkyi, and heteroaryialkyl groups. In still other 
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In the second group of compounds of fonmula lA and IC, R^' is 
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embodfments of the second group of compounds of formula lA and IC, R^' is 
H and is selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl, 4-ethylfc)en2yl, 3-chlorobenzyl, 2,4- 
dlchlorobenzyl, 3-methylbenzyl, benzyl, 4-fluoroben2yl, 3-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. In still further embodiments of second 
group of compounds of formula lA and IC, R^' and R^ may be the same or 
different and are each independently selected from the group consisting of 
substituted and unsubstituted alkyl, arytalkyi, and heteroarylalkyi groups. In 
yet other embodiments of the second group of compounds of formula lA and 
IC, R^' and may be the same or different and are each Independently 
selected from the group consisting of substituted and unsubstituted 
dialkylaminoethyl, 4-ethylbenzyl, 3-chlorobenzyl, 2,4-dlchforobenzyl, 3- 
methyibenzyl, benzyl, 4-fluorobeiizyl. 3-metho}^en2yl, 2-chlorobenzyl, and 
thtophene groups. In still other embodiments of the second group of 
compounds of fonnula lA and IC, R^' and R^, together with the nitrogen to 
which they are bound, fomn a substituted or unsubstituted heteroc^yl group. 
In other embodiments of the second group of compounds of fonnula lA and 
IC, R^' and R^, together with the nitrogen to whteh they are bound, fomi a 
substituted or unsubstituted saturated heterocyclyl group comprising at least 
one heteroatom selected from the group consisting of O, S, and N, in addition 
to the nitrogen atom to which R^' and R^ are bound. In another embodiment 
of the second group of compounds of fonnula lA and IC, R^' and R^ together 
with the nitrogen atom to which they are bound, fomn a substituted or 
unsubstituted heterocyclyl ring containing at least two nitrogen atoms. In still 
another embodiment of the second group of compounds of fonnula lA and IC, 
R"* and R^, together with the nitrogen atom to which they are bound, form a 
substituted or unsubstituted heterocyclyl ring containing at least one oxygen 
atom and one nitrogen atom. In yet other embodlmente of the second group 
of compounds of fonnula lA and IC, R^'and R^ together with the nitrogen to 
which they are bound, fomn a substituted or unsubstituted piperazino, 
morpholino, pyrrolklino, piperidino, homopiperazino, or azepino group. In still 
further embodiments of the second group of compounds of fonnula lA and IC, 
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R^' and R^, together with the nitrogen to whidh they are bound, form a 
piperazino group optionally substituted by one or two all^l groups or in one 
embodiment by one or two methyl groups. 

[0121] In the second group of compounds of tbmiula lA and IC, is 
selected from the group consisting of H, and substituted and unsubstituted 
aryl. alkyl. alkenyl, alkynyl, cycloall<yl, heteroaryl, heterocyclyl, 
heterocydylalkyl, arylallcyl, heteroarylalkyi, and cycloall«ylall<yl groups. In one 
embodiment of the second group of compounds of fomiula lA, and IC, Is 
selected ftom the group consisting of substituted and unsubstituted cydoalkyl, 
polycyciic cydoalkyl, alkenyl, alkyl, and aryl groups. In still other 
embodiments of the second group of compounds of fonnula lA and IC, R^ Is 
selected flnom the group consisting of substituted and unsubstituted 
cydohexyl, 2-alkylcydohexyl, 2,2-dialkylcydohexyl, 2,3-dialkylcydohexyl, 2,4- 
dialkylcydohexyl, 2,5-dialkylcydohexyl, 2,6-dialkylcycIohexyl, 3,4- 
dialkylcydohexyl, 3-alkylcyclohexyl, 4-alkylcydohexyl, 3,3,5-trialkylcyclohexyl, . 
cydohexylmethyl, 2-amlnocydohexyl, 3-aminocyclohexyl, 4-aminocydohexyl, 
2,3-diaminocyclohexyl, 2.4-diaminocydohexyI, 3,4-diamino(^dohexyl, 2,5- 
diaminocyclohexyl, 2,6-diaminocyddhexyl, 2,2-diaminocydohexyl, 2- 
alkoxycydohexyl, 3-alkoxycyclohexyt, 4-alkDxycyclohexyl, 2,3- 
dialkoxycydohexyl, 2,4-dialkoxycydohexyl, 3,4-dialkoxycyclohexyl, 2,5- 
dialkoxycydohexyl, 2,6-dialkoxycydohexyl, 2,2^ialkoxycydohexyl. 2- 
alkylthiocydohexyl, 3-alkylthiocydohexyl, 4-alkylthiocydohexyl, 2,3- 
dlalkylthfocydohexyl, 2.4-dialkylthiocydohexyl, 3,4-diaJkylthiocydohexyl, 2,5- 
dlalkylthiocydohexyl, 2,6-dialkylthlocydohexyl, 2,2-dialkylthk)cydohexyi, 
fluorocydoalkyl, fluoroalkylcydoalkyli trifluoromethylcydoalkyf, cydopentyl, 
cydoheptyl, cydohexenyl, Isopropyl, n-butyl, cydooctyl, 2-aryIcydohexyl, 2- 
phenylcydohexyl, 2-aryiaIkylcydohexyl, 2-benzylcydohexyl, 4- 
phenylcydohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylnort)omyl, 
bomyl, norbomyl, and decalinyl groups. In still other embodiments of the 
second group of compounds of formula lA and IC, R^ Is selected from the 
group consisting of substituted and unsubstituted cydohexyl, 2- 
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methylcydohexyl, 2.2-dimethylcyclohexyl, 2,3-dimethylcyclohexyl, 2,4- 
dimethylcyclohexyl, 2,5-dimethylcyclohexyl, 2,6-dimethylcyclohexyl, 3,4- 
dimethylcyclohexyl, 3-methylcyclohexyl, 4-methylcycIohexyl, cyclohexenyl, 
3,3,5-trimethylcyclohexyl, 4-f-butylcyclohexyl, cyclohexylmethyl, 
Isoplnocampheyl, 7,7-dimethylnorbomyl, 4-isopropylcydohexyl, 3- 
methylcycloheptyl groups, 2-fluoro-4-methylcyclohexyl, 4-fIuoro-2- 
methylcydohexyl, 4,4-difluoro-2-methylcyclohexyl, 4-trifluoromethyicydohexyl, 
2-methyl-4-trifIuoromethylcyclohexyl,2-fluoromethylcydohexyl, 
tiifIuoromethyl(poiycydic cydoalkyi). fluoromethyl(polycydic cydoalkyi), and 
fluoro(polycydic cydoalkyi) groups. By way of nonllmiting example, suitable 

cydoalkyi, cydohexyl, and polycydic cyctoalkyi groups that indude 
fluorine, Indude, but are not limited to, the structures set forth above with 
respect to the first group of compounds of fonnula lA, IB, and IC. 

[0122] In the second group of compounds of formula lA and IC, R*' Is 
selected from the group consisting of H, and substituted and unsubstituted 
alkyi, alkenyl, alkynyl, cydoalkyi, heterocyclylalkyi, cydoalkylalkyi. aryi, 
heteroaryl, heterocydyi, aryialkyi, and heteroarylalkyi groups. In one 
embodiment of the second group of compounds of fomnula lA and IC, R*' is H. 

[0123] In the second group of compounds of formula lA and IC, L is 
selected from the group consisting of a oovalent bond, -CH2-, -0-, -S-, and 
-NH-. 

[0124] In the second group of compounds of fomnula lA and IC. R^ is 
selected from the group consisting of substituted and unsubstituted 
arylaminoaikyi, aryl. and aryloxyalkyi groups or is selected finom a group of 
formula IIC; 
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[0125] In the second group of compounds of fonnula iA and IC, Y is 
selected from the group consisting of CH2, 0, S, and NR^ where In some 
embodiments, Y Is an NR^ group and in some such embodiments, m is 1. In 
some such embodiments, R® Is an alicyi group such as a methyl group or iis a 
H. 

[0126] In the second group of compounds of fonnuia IA and IC, R^ is 
selected from the group consisting of H, a halogen, hydroxy!, carboxylic acid, 
and substituted or unsubstituted alkyi, amino, alkylamino, dialkylamino, 
all^aminoalkyl, heterocyclyl, alkoxy, carfoonyt, and aminocarbonyl groups. 

[0127] In the second group of compounds of formula IA and IC, m is an 
integer selected from the group consisting of 0, 1, and 2. In some 
embodiments, mis 1. 

[0128] The Instant invention provides a third group of compounds that 
are potent and specific agonists of MC4-R that are low molecular weight small 
molecules. Thus, In accordance with one aspect of the Invention, the 
invention provides a third group of compourids of formula ID. Compounds of 
the invention further include prodrugs of compounds of fomiula ID, 
phanmaceutlcally acceptable salts thereof, stereoisomers thereof, taufomers 
thereof, hydrates thereof, hydrides thereof, or solvates thereof. 
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[0129] Compounds of formula ID have the following staicture. 

o R8 




R2 

ID 



In some embodiments of the third group of compounds of fbnnula ID, at least 
one of R*. R*. or is a halogen such as a or F. In other such embodiments, 
at least one of R*, R®, or R* is a F. 

[0130] In the third group of compounds of fomiula ID, R^ is selected 
from the group consisting of H. substituted and unsubstituted arylalkyi, 
heteroarylall<yl, aryl, heteroaryl, heterocyciyi, cydoalltyl, heterocydylakyl, 
cycloaikylalk^, alkenyl, aikynyl, and alky! groups. In some embodiments of 
the third group of compounds of fomnula ID, R^ is a 2,4-disubstituted 
phenytethyi group. In other embodiments of the third group of compounds of 
fonmula ID, R^ is selected from 2,4-dihalophenylethyl and 2,4- 
dialkylphenylethyl groups. In stili other embodiments of the third group of 
compounds of formula ID, R^ is selected from the group that includes 
phenylethyl, 2,4-dk:hlorophenylethyl, 4-m6thoxyphenylethyl, 4- 
phenoxyphenylethyl, 4-bromophenylethyl, 4-nr)ethylphenylethyl, 4- 
chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 2- 
methoxyphenylethyl, 2-chlott)phenylethyl, 2-fluorophenylethyi, 3- 
methoxyphenyiethyl, 3-fluorophenylethyl, thienylethyi. 4-hydroxyphenylethyl. 
3,4-dimethoxyphenylethyl, 2-chloro-4-k)dophenylethyl, 2-fluoro-4- 
methylphenylethyi, 2-fluoro-4-chk)rophenylethyl, 2-4luoro-4-bromophenylethyl, 
2-fluoro-4-methoxyphenylethyt, 2-trifluoromethyl-4-fluorophenylethyl, 2,4- 
dlfluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl, (2- 
pyridyl)ethyl, {3-pyridyl)ethyl, (4-pyridyl)ethyl, (pyridyl)(hydroxymethyl)ethyi, 
(phenyl)(hydroxymethyi)ethyl, substituted and unsubstituted 
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(heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted 
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 
(aryl)(aryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(arylall<oxymethyi)ethyl, substituted and unsubstituted 
(aryl){heteroaryloxymethyl)etiiyl, substituted and unsubstituted 
(arylXheterocyclyloxynnethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(alkoxymethyl)ettiyit substituted and unsubstituted 
(heteroaryt)(aryloxyniethy])ethyl, substituted and unsubstituted 
(heteroaryl)(arylallcoxymethyl)ethyl, substituted and uiisubstituted 
(heteroaryl)(heteroaryioxymethyl)ethyl, and substituted and unsubstituted 
(heteroaryl)(heterocyclyloxymethyl)ethyl groups. In some embodiments of the 
tiiird group of compounds, is a IH or is an alkyi group liaving from one to 
eight carbon atoms. In some such embodiments, is H whereas in other 
such embodiments, R'' is a metiiyl, ethyl, or propyl group. In some such 
embodiments, R** is a methyl group. 

[0131] In still further embodiments, the invention provides compounds 
of fonnula ID in which R^ is a substituted or unsubstituted alkenyl group such 
as a substituted or unsubstituted allyl group or a substituted or unsubstituted 
vinyl group. 

[0132] In the third group of compounds of fonnula ID, R^ and R^ are 
independently selected from the group consisting of substituted and 
unsubstituted arylatkyi, heteroarylatkyi, alkoxy, alkoxyafkyi, aryloxyalkyi, 
alkylamino, dialkylamino, aryl, heteroaryl, heterocydyl, cycloalkyi, 
heterocyclylalkyi, cycloalkylalkyi, alkenyl, alkynyl, alkyI groups; and -C(=NIH)- 
heterocyclyl groups, and groups of formula -LR^. In some embodiments of tiie 
ttiird group of compounds of fonmula ID, R^ is -H or a substituted or 
unsubstituted alkyI group. In some embodiments of the third group of 
compounds of fbrniuia ID, R^ is a 2,4-disubstituted phenylethyl group. In 
other embodiments of the third group of compounds of fonnula ID, R^ Is 
selected from 2,4-dihalophenyleti)yl and 2,4-dialkytphenyiethyl groups. In still 
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other embodiments of the third group of compounds of fomiula ID, is 
selected from the group that includes phenylethyl, 2,4-dichlorophenylethyl, 4- 
methoxyphenylethyl, 4-phenoxyphenylethyl, 4-bromophenylethyl, 4- 
methylphenylethyl. 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3- 
methoxyphenylethyl. 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 
3,4-dimethoxyphenylethyl, 2-chloro-4-lodophenylethyl, 2-fluoro-4- 
methylphenylethyl, 2-fluoro-4-chiorophenyiethyl, 2-fluoro^bromophenylethyl, 
2-fluoro-4-methoxyphenylethyl, 2-tiifluoromethyl-4-fluorophenylethyl, 2,4- 
dffluorophenylethyl. 2,4-dlmethylphenylethyl, 2,4-dlmethQxyphenylethyl, (2- 
pyiidyl)ethyl, (3-pyrldyl)elhyl, (4-pyridyl)ethyl, (pyridyl)(hydroxymelhyl)elhyl, 
(phenyl)(hydiioxymethyl)ethyl. substituted and unsubstituted 
(heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 
(arylKhydroxymethyl)ethyl groups, substituted and unsubstituted 
(aryi)(alkoxymethyl)ethyi, substituted and unsubstituted 
(aryl)(aryloxymethyt)ethyl, substituted and unsubstituted 
(aryl)(aryialkoxymethyi)ethyl, substituted and unsubstituted 
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted 
(aryl)(heterocyclyloxymethyl)ethyi. substftufed and unsubstituted 
(heteroaryl)(alkoxymethyi)ethyl. substituted and unsubstituted 
(heteroaryl)(ar>doxymethyl)ethyl, substituted and unsubstituted 
(heteroaryi)(arylaikoxymethyl)ethyl, substituted and unsubstituted 
(heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 
(heteroary|){heterocyclyloxymethyi)ethyl groups. In some embodiments of the 
third group of compounds, has any of the values described in this 
paragraph, and R^ or R^ is H or is a substituted or unsubstituted alkyi group. 
In some such embodiments, R^ is H. In other such embodiments, is H. 

[0133] In some aspects of the inventton of compounds of the third 
group of potent and specific agonists of MC4-R, the Invention further provides 
compounds of fonmila ID in which R^ is a substituted or unsubstituted alkyl 
group such as a substituted or unsubstituted aryloxyalkyi group or a 
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substituted or unsubstituted heteroaryloxyalkyi group. In some such 
embodiments, is a substituted or unsubstituted aryloxymethyl group. In 
some such embodiments, of the third group of compounds of formula ID, is 
selected fh)m the group consisting of -OHa-O-aryl groups where the aryl group 
is substituted with one or more halogen group such as v^h one or more CI or 
F. In some such embodiments, the aryl group is additionally substituted with 
an alkoxy group such as a methoxy or ethoxy group. In some embodiments 
of the third group of compounds of fomiuia ID, R^ is a -CHz-O-aryi group 
where the aryl group is selected from the group consisting of 
2,4-difluorophenyl. 4-fluorophenyl, 2-fluorophenyl, 2-fluoro-4-methoxyphenyl, 
2»4-dichlorophenyl, 4-chlorophenyl, 2-chlorophenyl, and 
2-chloro-4-methoxyphenyl groups. In other embodiments of the third group of 
compounds of formula ID, R^ is a heterocydylalkyl group. In some other 
embodiments, of compounds of formula ID, R^ is a substituted or 
unsubstituted arylalkoxyalkyi group or a heteroarylalkoxyalkyi group. 

[0134] In some aspects of the invention of compounds of the third 
group of potent and specific agonists of MC4-R, the invention further provkles 
compounds of formula ID In which R^ is a substituted or unsubstituted 
heterocydylalkyl group. In some such embodiments, R^ is a substituted or 
unsubstituted heterocydylmethyl group. In some such embodiments, the 
heterocydyl group is selected from the group consisting of substituted and 
unsubstituted lAftebrazole, piperazine, piperidlne, imidazole, and morpholine 
groups. In some such embodiments, R^ is a -CHa-heterocydyl group where 
the heterocydyl group is a 1H>tetrazole, an imidazole, an N-methylpiperazine, 
a 4-hydroxypiperidine, a 3-hydroxypiperidlne^ or a morpholine. In still other 
embodiments of the third group of compounds of fomnula ID, R^ is a 
heterocydyl group. In some embodiments of the third group of compounds of 
formula ID, R^ is a substituted or unsubstituted piperazinyl group such as an 
N-methylpiperazinyl group, is a substituted or unsubstituted pyridine group, is 
a substituted or unsubstituted tetrazole group, is a substituted or 
unsubstituted cydoalkyi group such as a 4-methyl(^clohexyl group, or is a 
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substituted or unsubstituted phenyl group, in yet other embodiments of the 
third group of compounds of Ibmiula ID, isf an aikoxyall<yl group such as a 
methoxyail<yl group or an ethoxyall<yl group, in some such embodiments, 
is a an aii<oxyall<yi group such as an aiicoxymethyi group such as a 
methoxymethyi group. 

[0135] in some other (smbodiments of the third group of compounds of 
fonnuia iO. R^ is a substituted or unsubstituted aiicenyi group such as a 
substituted or unsubstituted aliyi group or a substituted or unsubstituted vinyi 
group, in some embodimente. the invention provides compounds in which R^ 
is a substituted or unsut>stituted heteroaryi group, heterocyciyi group, 
aii<ylamino group, or cyc!oali<yi amino group. In some such embodiments, R^ 
is selected from substituted and unsubstituted 2-pyridyl, 3-pyridyl, 4-pyridyi, 
pyrazine, morpholinyi, piperazinyi, and cydopropyiamino groups. 

[01 36] In some embodiments of the third group of compounds of 
formula ID, R^ is an aiyiaikyi group such as those described above for R^ in 
some such embodimente. R^ is a substituted or unsubstituted phenyiethyl 
group and R' is an aiityl group sudi as a methyl group, in other embodiments 
of the third group of compounds, R^ is an aikyi group such as a methyl group 
and R^ is selected from substituted aryloxyallcyl groups, phenylaminoall<yl 
groups or groups of -LR^ where R^ is a group fomiula liC. 

[0137] In the third group of compounds of fonnuia ID, R*, R^ and R^ 
are independently selected from the group consisting of H, Ci, 1, F, Br. OH, 
NH2, CN, NO2. and substituted and unsubstituted aWaax^, alityl, alkenyi. 
aikynyl, aikyiamino, dialkylamino, cydoaikyi, heterocydylamino. 
heteroarylamino, aminocarbonyl, alkylamlnocarbonyl, diaikylaminocart)onyi, 
cydoaikyiaminocarbonyl, arylaminocarbonyl, heterocydylaminocarbonyl, and 
heteroarylaminocartK)nyl groups. In some embodiments of the third group of 
compounds of fbmiula ID, R*, R^ and R® are selected from H or a halogen 
such as Ci or F. In other embodimente of the tiiird group of compounds of 
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formula ID, at least one of R^, or Is a F whereas in other embodiments 
of the third group of compounds of fonnula ID. R^, R^, and R^ are all H. 

[0138] In the third group of compounds of fomiula ID, W is a group of 
formula IIA or IIB having the following structure. 




IIA IIB 

[0139] In the third group of compounds of formula ID, R^' is selected 
from the group consisting of H, and substituted and unsubstituted alkyi, 
alkenyl, alkynyl, cydoalkyl, aryl, heteroaryi, heterocyclyl. arylalkyl» 
heteroarylalkyi, and cycloalkylalkyi groups, and R^ is selected from the group 
consisting of H, and substituted and unsubstituted alkyi, alkenyl, alkynyl, 
cycloalkyi, aryl, heteroaryl, heterocyclyl, arylalkyi, heteroarylalkyi, and 
cycloalkylalkyi groups. In the third group of compounds of fomnula ID, R^' and 
R^, together with the nitrogen atom to which they are both bound, may 
alternatively fbrni a substituted or unsubstituted heterocyclyl or heteroaryl 
group. In one embodiment of the third group of compounds of fomiula ID, R^' 
is H and R^ is selected from the group consisting of substituted and 
unsubstituted alkyI, arylalkyi, and heteroarylalkyi groups. In still other 
embodiments of the third group of compounds of fonmula ID, R'^' is H and R^ 
is selected from the group consisting of substituted and unsubstituted 
dialkylaminoethyl, 4-ethylbenzyl, 3-chlorobenzyl, 2,4-dichloroben2yl, 3- 
methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxyben2yl, 2-chlorobenzyl, and 
thiophene groups. In still further embodiments of third group of compounds of 
formula ID, R^' and R^ may be the same or different and are each 
independently selected firom the group consisting of substituted and 
unsubstituted alkyI, arylalkyi, and heteroarylalkyi groups. In yet other 
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embodiments of the third group of compounds of formula ID, R""' and R^' may 
be the same or different and are each independently selected from the group 
consisting of substituted and unsubstituted dialkylamlnoethyl. 4-ethylben2yl. 
3-ch!orobenzyl, 2,4-dlchlorobenzyl, S-methylbenzyl, benzyl, 4-fluorobenzyl, 3- 
methoxybenzyl. 2-chtorobenzyl, and thiophene groups. In still other 
embodiments of the third group of compounds of fonnula ID, R*"' and R^, 
together with the nitrogen to which they are bound, form a substituted or 
unsubstituted heterocyclyl group. In other embodiments of the third group of 
compounds of formula ID, R^' and f^, together with the nltrx)gen to which they 
are bound, form a substituted or unsubstituted saturated heterocyclyl group 
comprising at least one heteroatom selected from the group oonslstbig of O, 
S, and N, in addition to the nitrogen atom to which R^' and R^ are bound. In 
another embodiment of the third group of compounds of fonnula ID, R^' and 
R^, together with the nitrogen atom to which they are bound, fomn a 
substituted or unsubstituted heterocyclyl ring contelning at teast two nitrogen 
atoms. In still another embodiment of the third group of compounds of 
fomiula ID, R^' and R^, together with the nitrogen atom to which they are 
bound, fomn a substituted or unsubstituted heteRxyclyl ring contelning at least 
one ox^en atom and one nitnagen atom. In yet other embodiments of the 
third grDup of compounds of fonnula ID, R^'and R^", together with the nitrogen 
to which they are bound, totm a substituted or unsubstituted piperazino, 
morpholino, pynolidino, piperidino, homopipenazino, or azepino group. In still 
further embodiments of the third group of compounds of formula ID, R^' and 
R^, together with the nitrogen to which they are bound, form a piperazino 
group optionally substituted by one or two alkyi groups or in one embodiment 
by one or two methyl groups. 

[0140] In the third group of compounds of formula ID, R^ is selected 
ftom tiie group consisting of H, and substituted and unsubstituted aryl, alkyi, 
alkenyl, alkynyl, cydoalkyl, heteroaryl, heterocyclyl, heterocydylalkyl, 
aryialkyi, heteroarylalkyi, and cycloalkylalkyi groups. In one embodiment of 
tiie tfiird group of compounds of fonnula lA, and IC, R^' is selected from the 
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group consisting of substituled and unsubstituted cycloalkyi, polycyclic 
cycloalkyi, alkenyl, alkyi, and aryl groups. In stiil other embodiments of the 
third group of compounds of fomnula ID. R^' is selected from the group 
consisting of substituted and unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2J2- 
dlalkylcyclohexyl, 2,3-dialkylcyclohexyi, 2,4-dlalkylcyclohexyl, 2,5- 
dialkylcydohexyl, 2,6-dialkylcycIohexyl, 3,4-dialkylcyclohexyl, 3- 
alkyicydohexyl, 4-alkylcyclphexyl, 3,3,5-trialkylcyclohexyl, cydohexylmethyl, 
2-amino(ycIohexyl, 3-amino(^clohexyl, 4-aminocyclohexyl, 2,3- 
diaminocyclohexyl. 2,4-diaminocyciohexyi, 3,4-diamino(^ciohexyl, 2,5- 
diaminocydohexyt, 2,6-diaminocyclohexyl. 2,2-diaminocyclohexyl, 2- 
alkoxycydoh^, S-alkoxycyclohexyi, 4-alkoxycyclohexyl, 2,3- 
dialkoxycyclohexyl, 2,4-diatkoxyGycloh^, 3,4-dlalkoxycyclohexyl, 2,5- 
dialkoxycyclohexyl, 2,6-dialkoxycyclohexyl, 2,2-dialkoxycyck>hexyl, 2- 
alkylthiocyclohexyl, 3-alkytthio(^clohexyl, 4-alkyithio(^clohexyl, 2,3- 
dlalkylthiocydoihexyl, 2,4-dialkyithiocyctohexyl, 3,4-dialkylthiocyclohexyl, 2,5- 
dialkyKhiocydohexyl. i2,6-dialkytthiocyotohexyl, 2,2-dialkyltlik)cyclohexyl, 
fluorocycloalkyi, fluoroalkylc^loalkyl, trifluoromethylc^cloalkyl, cyctopentyl, 
cyctoheptyl, cydohexenyl, i^propyl, n-butyl, cydooctyl, 2-aryicydohexyl, 2- 
phenylcydohexyl, 2-arylalkylcyclohexyl, 2-benzylcyclohexyl, 4- 
phenylcyciohexyl, adamantyt, isocamphenyl, carenyl, 7,7-dialkylnorbomyl, 
bomyt, norbomyl, and decaiinyl groups. In stiil otiier embodiments of ttie third 
group of compounds of formula ID, R^' Is selected from the group consisting of 
substituted and unsubstituted cydohexyl, 2-methylcydohexyl, 2,2- 
dimetiiylcydohexyl, 2,3-dimetfiyl(^cl6hexyl, 2,4-dimethylcyclohexyl, 2,5- 
dimettiylcydohexyl, 2,6-dimettiylcycloh.exyl, 3,4-dimethylcydohexyl, 3- 
mettiylcydohexyl, 4-metiiylcydohexyi, cydohexenyl, 3,3,5- 
trimethylcyclohexyl, 4-f-butylcydohexyl, cydohexylmethyl, isopinocampheyl, 
7,7-<limethylnorbomyl, 4-isopropyl(^clohexyl, 3HTiethylcydoheptyl groups, 2- 
fluon>4-methyicydohexyl, 4-fIuoro-2-methylcydohexyi, 4,4-difluoro-2- 
methytcydohexyl. 4-trifluoromethyicydohe)^, 2-methyl-4- 
tiifluoromethylcydohexyt, 2-fluorometiiylcydohexyl, trifluoromethyl(polycydic 
cydoalkyi), fluoromethyl(polycydic c^doalkyt), and fluoro(polycydic cydoalkyi) 
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groups. By way of nonlimiting example, suitable R^' cycloalkyl, cyclohexyl, 
and polycycllc cycioalkyi groups that include fluorine, Include, but are not 
limited to, the stoictures set forth above with respect to the first group of 
compounds of formula lA, IB, and IC. 

[0141] In the third group of compounds of fonnula ID, R'^' is selected 
from the group consisting of IH, and substituted and unsubstituted alkyi, 
alkenyl. alkynyl, cycioalkyi, heterocyclylalkyi, cycloalkylalkyi, aryl, heteroaryl, 
heterocydyl, arylalkyl. and heteroarylalkyi groups. In one embodiment of the 
third group of compounds of fonnula ID, R*' is H. 

P)142] In the third group of compounds of fonnula ID, L is selected from 
the group consisting of a covalent bond, ^z-, -0-, -S-. and -NH-. 

[0143] In the third group of compounds of fonnula ID, R^ is selected 
from the group consisting of substituted and unsubstituted arylaminpalkyl, 
aryl, and aryloxyalkyl groups or is selected from a group of fomriula IIC; 




R8 

IIC 

[0144] In the third group of compounds of fonnula ID, Y is selected 
fifom the group consisting of CHa, O, S, and NR^ where R^. In some 
embodiments, Y Is an NR^ group and in some such embodiments, m is 1. in 
some such embodiment, R® is an alkyi group such as a methyl group or is a 
H. 

[0145] In the third group of compounds of fonnula ID. R® is selected 
from the group consisting of H, a halogen, hydroxy, carboxylic acid, and 
substituted or unsubstituted all^, amino, alkylamino, dialkylamino, 
all^aminoalkyl, heterocydyl, alkoxy, carbonyi, and amlnocatt)onyl groups. 
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[0146] In the third group of compounds of formula ID, m is an integer 
selected from the group consisting of 0, 1 , and 2. In some embodiments, m is 
1. 

[0147] The instant invention provides a fourth group of compounds that 
are potent and specific agonists of MC4-R that are low molecular weight small 
molecules. Thus, in accordance with one aspect of the invention, the 
invention provides a fourth group of compounds of fomfiula IE. Compounds of 
the Invention further include prodrugs of compounds of fomriula IE, 
phannaceutically acceptable salts thereof, stereoisomers thereof, tautomers 
thereof, hydrates thereof, hydrides thereof, or solvates thereof. 

[0148] Compounds of fonnula IE have the following structure. 

o R» 




[0149] In some embodiments of tiie fourth group of compounds of 
fonnula IE at least one of R^, R^, or R^ is a halogen such as CI or F. In other 
such embodiments, at least one of R^, R^ or R^ is a F. 

[01 50] In the fourth group of compounds of fonnula IE, R^ is selected 
from the group consisting of H, substituted and unsubstituted arylalkyi, 
heteroarylalkyl, aryl, heteroaryi, heterocydyl, cycloaikyi, heterocyclylalkyt, 
cydoalkylalkyl, alkenyi, alkynyl, and alky! groups. In some embodiments of 
the fourth group of compounds of fonnula IE, R^ is a 2,4-disubstituted 
phenylethyl group. In other embodiments of the fourth group of compounds of 
fonnula IE, R^ Is selected from 2,4-dihaiophenylethyl and 2,4- 
dialkyiphenylethyl groups. In still otfier embodiments of the fourth group of 
compounds of fonnula IE, R'' is selected from the group tiiat includes 
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phenylethyl, 2,4-dichlorophenylethyl. 4-methoxyphenylethyl, 4- 
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyl, 4- 
chlorophenylethyl, 4-ethyIphenylethyl, cyclohexenylethyl, 2- 
methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3- 
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenyIethyl, 
3,4-dimethoxyphenylethyI, 2-chloro-4-!odophenylethyt, 2-fluoro-4- 
methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-bromophenylethyl. 
2-fluoro-4-methoxyphenylethyl, 2-trffluoromethyl-4-fluorophenylethyl, 2,4- 
dlfluorophenylethyl, 2,4-dImethylphenylethyl, 2,4-dimethoxyphenylelhyl, (2- 
pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl. (pyridyl)(hydroxymethyl)ethyl. 
(phenylXhydroxymethyl)ethyl, subsUtuted and unsubstituted 
(h6tBroaryl)(hydroxymethyl)ethyl. substituted and unsubstituted 
(arylXhydrDxynfiethyl)ethyl groups, substituted and unsubstituted 
(arylXall(oxymethyl)6thyl, substituted and unsubstituted 
(arylXaiytoxymetliyl)etiiyl. substituted and unsubstituted 
(aiylXaryiail<oxymethyl)ethyI, substituted and unsubstituted 
(aryiXlieteroaryloxymetiiyl)etiiyl. substituted and unsubstituted 
(aryiXiieterocyclyloxymetiiyl)ethyl, substituted and unsubstituted 
(iietBroaryi)(all«>xymethyi)etiiyl. substituted and unsubstituted 
(fieteroaryl)(aryloxymethyl)etiiyl, substituted and unsubstituted 
(iieteroaryl)(arylall<oxymetliyl)etiiyl. substituted and unsubstituted 
(lieteroaryl)(lieteroaryloxymetliyI)ettiyl, and substituted and unsubstituted 
(heteroaryl)(lieterocyclyloxymetiiyl)etiiyl groups. In some embodiments of tiie 
fourtii group of compounds, is a H or Is an alkyi group tiaving from one to 
eight carbon atoms. In some such embodiments, is H whereas in other 
such embodiments, R"" is a methyl, ethyl, or propyl group. In some such 
embodiments, R^ is a methyl group. 

[01 51] In still further embodiments, the invention provides compounds 
of formula IE In which R^ Is a substituted or unsubstituted alkenyl group such 
as a substituted or unsubstituted allyl group or a substituted or unsubstituted 
vinyl group. 



71 



wo 03/099818 



PCT/US03/16442 



[0152] In the fourth group of compounds of formula IE, is H or is a 
substituted or unsubstituted alky! group. In some such embodiments, is H. 

[01 53] In the fourth group of compounds of fonmula IE, R^ R^. and R® 
are independently selected from the group consisting of H, CI. it F, Br, OH, 
NH2, CN, NO2, and substituted and unsubstituted alkoxy, alkyi, alkenyl, 
alkynyl, alkylamino, dialkylamino, cycloalkyi, heterocyclylamino, 
heteroarylamino, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, 
cycloalkylaminocarbonyl, arylaminocarbonyl, heterocydylaminocarbonyl, and 
heteroarylaminocarbonyl groups. In some embodiments of the fourth group of 
compounds of formula IE. R*, R^ arid R® are selected from H or a halogen 
such as CI or F. In other embodiments of the fourth group of compounds of 
formula IE, at least one of R^ R^, or R^ is a F whereas in other embodiments 
of the fourth group of compounds of fonmula IE, R^ R^ and R^ are all H. 

[0154] In the fourth group of compounds of formula IE, W is a group of 
fomnula IIA or IIB having the following structure. 

I 

IIA IIB 

[01 55] In the fburttt group of compounds of fomnula IE. R^' is selected 
from the group consisting of H, and substituted and unsubstituted alkyi, 
alkenyl, alkynyl, cycloalkyl. aryl, heteroaryl. heterocyclyl, arylalkyl, 
heteroarylalkyi, and (^doalkylalkyl groups, and is selected from the group 
consisting of H, and substituted and unsubstituted alkyt, alkenyl, alkynyl. 
(^doalkyl, aryl. heteroaryl, heterocydyl. arylalkyl, heteroarylalkyi, and 
cydoalkylalkyi groups. In the fourth group of compounds of fonnula IE, R^' 
and R^, together with the nitrogen atom to which they are both bound, may 
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aitematively form a substHuted or unsubstituted heterocydyl or heteroaryl 
group. In one embodiment of the fourth group of compounds of fomnula IE, 
R^' is H and R^ is selected from the group consisting of substituted and 
unsubstituted alkyi, arylalkyi, and heteroarylalkyi groups. In still other 
embodiments of the fourth group of compounds of formula IE, R^' is H and R^ 
is selected from the group consisting of substituted and unsubstituted 
dialkylaminoethyl, 4-ethylbenzyl, 3-chlorobenzyl, 2,4-dichiorobenzyl, 3- 
methylbenzyi, benzyl, 4-fluorobenzyl, S-methoxybenzyl, 2-chloroben2yl, and 
thiophene groups. In still further embodiments of fourth group of compounds 
of fomiula IE, R^' and R^ may be the same or different and are each 
independently selected from the group consisting of substituted and 
unsubstituted aJk^, arylalkyi, and heteroarylalM groups. In yet other 
emtxxliments of the fourth group of compounds of fonnula IE, R^' and R^ may 
be the same or different and are each independently selected firom the group 
consisting of substituted and unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 
3-chlorobenzyl. 2,4-dlchlorobenzyl, 3-methylbenzyl, benzyl, 4-fluorDbenzyl, 3- 
methoxybenzyi, 2-chloroben2yl, and thtophene groups. In still other 
embodiments of the fourtii group of compounds of formula IE, R^' and R^, 
together with the nitrogen to whrch they are bound, form a substituted or 
unsubstituted heterocydyl group. In other embodiments of the fourth group of 
compounds of fomiula IE, R^' and R^, together with the nitrogen to which they 
are bound, form a substituted or unsubstituted saturated heterocycl^ group 
comprising at least one heteroatom selected from the group consisting of O, 
S, and N, In addition to the nitrogen atom to which R^' and R^ are bound. In 
another embodiment of the fourth group of compounds of fomiula IE, R^' and 
R^, together with the nitrogen atom to which they are bound, fonn a 
substituted or unsubstituted heterocydyl ring containing at least two nitrogen 
atoms. In still another embodiment of the fourth group of compounds of 
formula IE, R^' and R^, together with the nitrogen atom to which th^ are 
bound, torm a substituted or unsubstituted heterocydyl ring containing at least 
one oxygen atom and one nitrogen atom. In yet other embodiments of the 
fourth group of compounds of fonnula IE, R^' and R^, together with the 
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nitrogen to which they are bound, fonn a substituted or unsubstituted 
piperazino, morpholino, pynrolidino, piperidino, homopiperazlno, or azepino 
group. In still further embodiments of the fourth group of compounds of 
formula IE, R**' and R^, together with the nitrogen to which they are bound, 
form a piperazino group optionally substituted by one or two alky! groups or in 
one embodiment by one or two methyl groups. 

[0156] In the fourth group of compounds of fonnuld IE, R^* is selected 
from the group consisting of H, and substituted and unsubstituted aryl, alkyi, 
alkenyl, alkynyl. cycloalkyi, heteroaryl, heterocyclyl, heterocydylalkyl, 
arylalkyi, heteroarylalkyi, and cydoalkylalkyl groups. In one embodiment of 
the fourth group of compounds of fomiula lA, and IC, R^' is selected from the 
group consisting of substituted and unsubstituted cycloalky], polycyclic 
cycloalkyi, alkenyl, alkyi, and aryl groups. In still other embodiments of the 
fourth group of compounds of formula IE, R^* is selected from the group 
consisting of substituted and unsubstituted cyclohexyl, 2-alkylcycl9hexyl, 2,2- 
dialkyfcydohexyl, 2,3-diaIkylcydohexyl, 2,4-dialkylcydohexyl, 2,5- 
dlalkylcydohexyl, 2,&<lialkylcydohexyli 3,4-dialkylcydohexyl, 3- 
alkylcyclohexyl, 4-alkylcydohexyl, 3,3,5-trialkylcyclohexyl, cydohexylmethyl, 
2-aminocydohexyl, 3-amlnocyclohexyl, 4-aminocyclohexyl, 2,3- 
diaminocydohexyl, 2,4-dlaminocydohexyl, 3,4-diaminocyclohe)q^, 2,5- 
diaminocyclohexyr, 2,6-dlaminocyclohexyl, 2,2<ilamlnocycIohexyl, 2- 
alkoxycyclohexyl, 3-alkoxycyclohe)cyl, 4-alkoxycyclohexyl, 2,3- 
dialkoxycydohexyl, 2,4-dlalkoxycydohexyl, 3,4-dialkoxycyclohexyl, 2,5- 
dialkoxycydohexyl, 2,6-dialkoxycydohexyl, 2,2-dialkoxycyciohexyl, 2- 
alkyKhlocydohexyl, 3-alkylthiocydohexyl, 4-alkyithiocydohexyl, 2,3- 
dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocydohexyl, 2,5- 
dlalkylthiocydohexyl, 2,6-dialkylthiocyclohexyl, 2,2-diaIkytthiocydohexyl, 
fluorocycloalkyi, fluoroalkylcydoalkyi, trifluoromethylcydoalkyi, cydopentyl, 
cydoheptyl, cydohexenyl, isopropyl, n-butyl, cydooctyl, 2-arylcydohexyl, 2- 
phenylcydohexyl, 2-arylalkylcydohexyl, 24)enzylcydohex^, 4- 
phenylcydohexyl, adamantyl, Isocamphenyl, carenyl, 7,7-dialkylnorbomyl, 
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bomyl, norbomyl, and decalinyl groups. In still other embodiments of the 
fourth group of compounds of formula IE, is selected from the group 
consisting of substituted and unsubstituted cydohexyl, 2-methylcyclohexyl, 
2.2-dlmethylcyclohexyl, 2,3-dimethylcyclohexyl, 2,4-dimethylcyclohexyl, 2,5- 
dimethylcyclohexyl, 2,6-dlmethylcyclohexyl, 3,4-dimethylcycIohexyl, 3- 
methylcyclohexyl, 4-methylcyclohexyl, cyclohexenyl, 3.3,5- 
trimethylcyclohexyl, 4-f-butylcyclohexyl, cyclohexylmethyl, Isoplnocampheyl, 
7,7-dim6thylnorbomyl, 4-isopropylcydohe}^, 3-methylcycioheptyl groups, 2- 
fiuono-4-methylcyclohexyi, 4-fluoro-2-methyfcyclohexyi, 4.4-dtfluoro-2- 
methylcydohexyl, 4-trffluoromethylcyclohexyl. 2-methyl-4- 
trifluoromethylcydohexyl, 2-fluoromethylcydohexyl, trffluoromethyl(polycydic 
cydoalM), fluorometi^(polycydic cycloalkyi), and fluoro(polycydlc cycloalkyi) 
groups. By way of nonlimiting example, suitable cydoalkyl. cydohexyl, 
and polycydic cycloalkyi groups that indude fluorine, indude, but are not 
limited to, the structures set forth above with respect to the first group of 
compounds of fonnula lA, IB. and IC. 

[01 57] in the fourth group of compounds of fonnula IE. R^' is selected 
from the group consisting of H. and substituted and unsubstituted alkyl. 
alkenyl, alkynyl, cydoalkyl, heterocyclylalkyi, cydoalkylalkyi, aryl, heteroaryl, 
heterocydyl. arylalkyf. and heteroaryialkyi groups. In one embodiment of the 
fourth group of compounds of formula IE. R^' is H, 

[01 581 In some embodiments of any of the compounds of the inventbn 
which indudes a W group of formula IIA or IIB where R^' and Re join together 
with the nitrogen to which they are bound to form a heterocydic group, the 
heterocyclic group is substituted vinth a -CN group, an -OH group, a -CF3 
group, a -CH2F group, a -CHF2 group, a -CH2CN group, a -CH20H group, a - 
CH20-alkyl group, or a cycloalkyi group such as a cydopropyl group. In some 
such compounds, the heterocydic compound is a piperidine or a piperazine. 
In some such compounds, R^' and Rejoin together with the nitrogen to which 
they are bound to fonm a piperazine in which the N atom in the piperazine ring 
which is not part of the guanldine group is substituted with a -CsN group, an - 
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OH group, a -CH2CN group, or a cycloalkyi group. In some compounds in 
which R**' and Rejoin together with the nitrogen to which they are bound to 
form a heterocyclic ring, the heterocycle is a bicydic structure that includes a 
spirocenter such that the heterocyclic ring is part of a spirocyclic structure. In 
some compounds in which R''' and R^ join together with the nitrogen to which 
they are bound to fonm a heterocyclic ring, the heterocyclic ring is substituted 
such that a ring carix)n atom of the heterocyclic ring is a carbonyl cartx)n or 
the carbon of the heterocyclic ring is replaced with a sulfur that is bonded to 
one or more oxygen atoms. For example, fn some embodiments R^' and 
join together with the nitrogen to which they are bound to form a pipeiBzine 
ring in which one of the ring carbon atoms is a carbonyl carbon atom such 
that the piperazine compound is a lactam which may be further substituted, 
for example, with an alkyi group such as a methyl group. 

[0159] There has also been provided, in accordance with another 
aspect of the inventton, a composition such as a phannaceutical formulation 
or medicament comprising a compound according to the instant invention and 
a phanmaceutically acceptable earner The invention further provides the use 
of the compounds of the invention in preparing a medicament such as a 
medicament for use in treating an l\^C4-R mediated disease. In some 
embodiments, such a disease is obesity or type il diabetes* 

[0160] There has also been provided, in accordance with another 
aspect of the invention, a method of activating MG4-R in a subject, comprising 
administering to a subject in need thereof an effective amount of a compound 
or composition of the instant invention. In some embodiments, the compound 
or composition is administered to the subject intranasally. In some 
embodiments, tiie subject is human. 

[0161] There has also been provided, in accordance with another 
aspect of the invention, a method of treating an MC4-R-mediated disease, 
comprising administering to a subject in need thereof, a compound or 
composition of the instant invention. In some emtx)diments, the compound or 
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composition is administered to ttie subject intranasally. In some 
embodiments, the subject is tiuman 

[0162] In one embodiment, a disease to be treated by those meUiods of 
the instant invention is obesity, or type I or type II diabetes. 

[01 63] In another embodiment a condition to be treated by those 
methods of the instant invention is a condition associated with or a 
complication arising from obesity or type II diabetes. 

[01 64] In another embodiment, a condition to be treated by those 
methods of the Instant Invention is erectile dysfunction. 

[0165] In another embodiment, a disease to be treated by those 
methods of the Instant invention is polycystic ovary disease. 

[01 66] in another embodiment, a disease to be treated by those 

methods of flie instant Inventi'on is Syndrome X. ) 

[01 67] The invention also includes tautomers of tiie instant compounds. 
The instant invention also includes prodrugs, pharmaceutically acceptable 
salts, stereoisomers, hydrates, hydrides, and solvates of these tautomeis. 

[0168] The instant compounds may exist as one or more 
stereoisomers. The various stereoisomers include enantlomers, 
diastereomers, atroplsomers and geometric isomers. In some cases, one 
stereoisomer may be more active and/or may exhibit beneficial effects in 
comparison to other stereoisomer(s) or when separated from the other 
stereoisomer(s). However, it is well within the skill of ihe ordinary artisan to 
separate, and/or to selectively prepare said stereoisomers. Accordingly, 
"stereoisomers" of tiie^instant invention necessarily includes mixtures of 
stereoisomers, individual stereoisomers, or optically active fonms. 



[0169] The instant invention also provides for compositions which may 
be prepared by mixing one or more compounds of the instant invention, or 
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phannaceutically acceptable salts or tautomers thereot with pharmaceuticaily 
acceptable carriers, excipients, binders, diluents or the lilce, to treat or 
ameliorate a variety of disorders. Examples of such disorders include, but are 
not limited to obesity, erectile disorders, cardiovascular disorders, neuronal 
Injuries or disorders, inflammation, fever, cognitive disonders, sexual behavior 
disorders. A therapeutically effective dose further refers to that amount of one 
or more compounds of the Instant invientlon sufficient to result In amelioration 
of symptoms of the disorder The phamnaceuticai compositions of the instant 
invention can be manufectured by methods well known In the art such as 
conventional granulating, mixing, dissolving, encapsulating, lyophilizing, 
emulsifying or levigating processes, among otiiers. The compositions can be 
in the forni of, for example, granules, powders, tablets, capsules, syrup, 
suppositories. Injections, emulsions, elixirs, suspensions or solutions. The 
Instant compositions can be formulated for various routes of administration, 
for example, by oral administration, by intranasal administiration, by 
transmucosal administration, by rectal administration, or subcutaneous 
administration as well as intrathecal, intravenous, intramuscular, 
intraperitoneal, intranasal. Intraocular or Intraventricular injection. The 
compound or compounds of the instant invention can also be administered in 
a local rather than a systemic fashion, such as injection as a sustained 
release fomnulation. The following dosage forms are given by way of example 
and should not be construed as limiting the instant invention. 

[0170] For oral, buccal, and sublingual administration, powders, 
suspensions, granules, tablets, pills, capsules, gelcaps, and caplets are 
acceptable as solid dosage fomns. These can be prepared, for example, by 
mixing one or more compounds of the instant invention, or pharmaceuticaily 
acceptable salts or tautomers thereof, with at least one additive or excipient 
such as a starch or other additive. Suitable additives or exdpients are 
sucrose, lactose, cellulose sugar, mann'rtol, maltitol, dextran, soriDitol, starch, 
agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum arabic, 
gelatins, collagens, casein, albumin, synthetic or seml-syntiietic polymers or 
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glycerides. methyl cellulose, hydroxypropylmethyl-cellulose, and/or 
polyvlnylpyiTOlldone. Optionally, oral dosage forms can contain other 
ingredients to aid in administration, such as an Inactive diluent, or lubricants 
such as magnesium stearate, or preservatives such as paraben or sorbic 
acid, or anti-oxidants such as ascorbic acid, tocopherol or cysteine, a 
disintegrating agent, binders, a thickeners, buffers, a sweeteners, flavoring 
agents or perfuming agents. Additionally, dyestuffs or pigments may be 
added for identification. Tablets and pills may be further treated with suitable 
coating materials krK>wn in the art. 

[01 71] Liquid dosage ioms for oral administration may be In the fbrni of 
pharmaceut'cally acceptable emulsbns. synjps, elixirs, suspensions, islurries 
and solutions, which may contain an inactive diluent, such as water. 
Phannaceutical fomriulations may be prepared as liquid suspensions or 
solutions using a sterile liquid, such as. but not limited to, an oil, water, an 
alcohol, and combinations of these. Pharmaceutically suitable surfactants, ^ 
suspending agents, emulsifying agents, may be added for oral or parenteral 
administration. 

[0172] As noted above, suspensions may indude oils. Such oils 
include, but are not limited to, peanut oil, sesame oil, cottonseed oil, com oil 
and olive oil. Suspension preparation may also contain esters of fatty acids 
such as ethyl oleate, isopropyl myristate, fatty add glycerides and acetylated 
fatty acid glycerides. Suspension formulations may include alcohols, such as, 
but not limited to, ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol and 
propylene glycol. Ethers, such as but not limited to, po]y(ethyleneglycd), 
petroleum hydrocarbons such as mineral oil and petrolatum: and water may 
also be used in suspension formulations. 

[01 73] For intranasal administration (e.g., to deliver compounds to the 
brain), or administration by inhalation {e.g., to deliver compounds through the 
lungs), the pharmaceutical formulations may be a solution, a spray, a dry 
powder, or aerosol containing any appropriate solvents and optionally otiier 
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compounds such as, but not limited to, stabilizers, antimicrobial agents, 
antioxidants, pH modifiers, surfactants, bioavailabiirty modifiers and 
combinations of these. Examples of intranasal fomnulations and methods of 
administration can be found in WO 01/41782, WO 00/33813. WO 91/97947, 
U.S. Patent No. 6,180,603, and U.S. Patent No. 5,624.898. A propellent for 
an aerosol formulation may include compressed air. nitrogen, carbon dioxide, 
or a hydrocarbon based low boiling solvent The compound or compounds of 
the instant invention are convenientiy delivered in the fomi of an aerosol spray 
presentation from a nebulizer or the like. 

[01 74] Injectable dosage fbmis generally include aqueous suspensions 
or oil suspensions which may be prepared using a suitable dispersant or 
wetting agent and a suspending agent. Injectable fomis may be in solution 
phase or in the fomi of a suspension, which is prepared with a solvent or 
diluent. Acceptable solvents or vehicles include sterilized water. Ringer's 
solution, or an isotonic aqueous saline solution. Alternatively, sterile oils may 
be employed as solvents or suspending agents. Preferably, the oil or fatty 
acid is norhvolatile, including natural or synthetic oils, fatty acids, mono-, di- or 
tri-glycerides. 

[0175] For injection, the phamriaceutical fonnulation may be a powder 
suitable for reconstitution with an appropriate solution as described above. 
Examples of these include, but are not limited to, freeze dried, rotary dried or 
spray dried powders, amorphous powders, granules, precipitates, or 
particulates. For injection, the formulations may optionally contain stabilizers, 
pH modifiers, surfactants, bioavailability modifiers and combinations of these. 
The compounds may be formulated for parenteral administiration by injection 
such as by bolus injection or continuous infusion. A unit dosage form for 
injection may be in ampoules or in multi-dose containers. 

[0176] For rectal admlnisti-ation, the phamriaceutical formulations may 
be in the form of a suppository, an ointinent, an enema, a tablet or a cream for 
release of compound in the intestines, sigmoid flexure and/or rectum. Rectal 
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suppositories are prepared by mixing one or more compounds of the instant 
invention, or pharmaceutically acceptable salts or tautomers of the compound, 
with acceptable vehicles, for example, cocoa butter or polyethylene glycol, 
which is present in a solid phase at nonnal storing temperatures, and present 
in a liquid phase at those temperatures suitable to release a drug inside the 
body, such as In the rectum. Oils may also be employed in the preparation of 
formulations of the soft gelatin type and suppositories. Water, saline, 
aqueous dextrose and related sugarsolutions, and glycerols may be 
employed in the preparatbn of suspension fomnulations which may also 
contain suspending agents such as pectins, carbomers, methyl cellulose, 
hydroxypropyl cellulose or carboxymethyl cellulose, as well as buffers and 
preservatives. 

[01 77] Besides those representative dosage forms described above, 
pharmaceutically acceptable excipients and carriers are generally known to 
those skilled in the art and are thus Included in the instant invention. Such 
excipients and carriers are described, for example, in "Remingtons 
Pharmaceutical Sciences" Mack Pub. Co., New Jersey (1 991 ), whk;h is 
incorporated herein by reference. 

[01 78] The fomnulations of the invention may be designed for to be 
short-acting, fast-releasing, long-acting, and sustained-releasing as described 
below. Thus, the pharmaceutical formulations may also be formulated for 
controlled release or for slow release. 

[0179] The instant compositions may also comprise, for example, 
micelles or liposomes, or some other encapsulated forni, or may be 
administered in an extended release form to provide a prolonged storage 
and/or delivery effect. Therefore, the phamiaceutical formulations may be 
compressed into pellets or cylinders and implanted intramusculariy or 
subcutaneously as depot injections or as implants such as stents. Such 
implants may employ known inert materials such as silicones and 
biodegradable polymers. 
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[01 80] A therapeutically effective dose refers to that amount of the 
compound that results in amelioration of symptoms. Specific dosages may be 
adjusted depending on conditions of disease, the age, body weight, general 
health conditions, sex, diet of the subject, dose intervals, administration 
routes, excretion rate, and combinations of drugs. Any of the above dosage 
fonns containing effective amounts are well within the bounds of routine 
experimentation and therefore, well within the scope of the Instant Invention. 
A therapeutically effective dose may vary depending upon the route of 
administration and dosage form. The preferred compound or compounds of 
the instant invention is a fonmulation that exhibits a high therapeutic index. 
The therapeutic index is tfie dose ratio between toxic and therapeutic effects 
which can be expressed as the ratio between LD50 and ED50- The LD50 is the 
dose lethal to 50% of the population and the ED50 is the dose tiierapeutically 
effective in 50% of the population. The LD50 and ED50 are determined by 
standard phamiaceutical procedures in animal cell cultures or experimental 
animals. 

[0181] The present Invention also provides methods of enhancing 
MC4-R activity in ai human or non-human animal. The mefliod comprises 
administering an effective amount of a compound, or composition, of the 
instant invention to said mammal or non-human animal. Efiiective amounts of 
the compounds of the instant invention include those amounts tliat activate 
MC4-R which are detectable, for example, by an assay described below in the 
illustrative Examples, or any otfier assay known by those sicilled in the art that 
a detect signal transduction. In a biochemical pathway, through activation of 
G-protein coupled receptors, for example, by measuring an elevated cAMP 
level as compared to a contaDi model. Accordingly, "activating" means the 
ability of a compound to initiate a detectable signal. Effective amounts may 
also include those amounts >A^ich alleviate symptoms of a MC4-R disorder 
treatable by activating MC4-R. 

[0182] An MC4-R disorder, or MC4-R-mediated disease, which may be 
treated by those methods provMed, Include any biological disorder or disease 
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in which MC4-R is Impiicated, or which inhibition of MC4-R potentiates a 
biochemical pathway that is defective in the disorder or disease state. 
Examples of such diseases are obesity, erectile disorders, cardiovascular 
disorders, neuronal Injuries or disorders, inflammation, fever, cognitive 
disorders, type II diabetes, polycystic ovary disease. Syndrome X, 
complications from obesity and diabetes, and sexual behavior disorders. In a 
prefenred embodiment, the instant Invention provides compounds, 
oompositions, and methods effective for reducing energy Intake and body 
weight; reducing serum insulin and glucose levels; alleviating insulin 
resistance; and reducing serum levels of free liatty adds. Accordingly, the 
Instant invention Is particularly effective In treating tiiose disorders or diseases 
associated wifli obesity or type II diabetes. 

[01 83] "Treating" witiiin tiie context of the instant invention, tiierefore, 
means an alleviation of symptoms associated wiUi a disorder or disease, or 
halt of further progression or worsening of those symptoms, or prevention or 
prophylaxis of the disease or disorder. For example, witiiin the context of 
obesity, successful tiieatinent may include an alleviation of symptoms or 
halting the progression of tiie disease, as measured by reductbn In body 
weight, or a reduction in amount of food or energy intake. In this same vein, 
successful treatment of type I or type II diabetes may Include an alleviation of 
symptoms or hatting the progression of the disease, as measured by a 
decrease in serum glucose or insulin levels in, for example, hyperinsulinemic 
or hyperglycemic patients. 

[01 84] Compounds of fomiula lA may be readily synttiesized as shown 
in Scheme la, tiie specifics of which are provided in the Examples section. As 
also explained in the Examples section, compounds of formula IIIC, illD, and 
HIE may be prepared using tiie mettiodology shown in Scheme lb using an 
appropriately fluorine-substituted 4-nltroanthranilic acki in place of compound 
(b). Compounds of fbnnula IC may be prepared using the metiiodotogy 
shown in Scheme la using an appropriately substituted 5-nrtroantiiranilic acid 
in place of 4-nltroanttiranillc add. 
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SCHEME 1a 




[0185] As explained in tfie Examples section, cx)mpounds of fomnula 
IIIA, IIIB, IIIF, and IIIG may be prepared using the methodology shown in 
Scheme lb using an appropriately substituted pyridine, pyrazine, or 
pyrimidine carboxylic acid, for example 2-amino-6-azido-nicotinic acid, shown 
in (b). The conversion of compound (d) to (e), described in further detail in 
Procedure 1A, proceeds through the initial addition of trimethylphosphine to 
form a reactive iminophosphorane intermediate, followed by the addition of a 
substituted isocyanate (preferably by a substituted cari^ocyde isocyanate) to 
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produce a carbodiimide, and finally fomiation of (e) occurs upon reaction with 
an amine (preferably a substituted piperazine). 

Scheme 1b 




[0186] Compounds of fomiula lA may also be prepared using the 
general synttietic methodology set forth in Scheme 2a. This methodology is 
also suitable for preparing compounds of fonmula iC by using a benzoic acid 
with the nitro group In the conrect position. 

SCHEME 2a 




R3= H, AlkyI, Aryl, ArylalkyI, 
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[0187] Scheme 2b shows an alternative route that may be used to 
prepare various compounds of formula lA. 

SCHEME 2b 




[01 88] Scheme 2c shows an alternative route that rnay be used to 
prepare various compounds of formula lA. This route may also be used to 
prepare compound of formula IC rf a starting material is used with a nitro 
group in the appropriate position as will be readily observed by those skilled in 
the art 

SCHEME 2c 




[0189] The invention provides various methods for synthesizing 
compounds of formula lA and 10, various intemnediate compounds, and salts 
of the compounds and intermediate compounds. For example, a method for 
producing a compound having the fonmula VA is provided where R\ R^, Z\ 
Z^, Z^ R^ R^ and R® have any of the values described above with respect to 
compounds of formula lA and embodiments of compounds of fonmula lA, and 

is selected from the group consisting of NO2, a protected amine group, a 
halogen such as CI, F, Br, or I, an -NCS, and an N3 group. In some 
embodiments of the method, R^ is a substituted or unsubstituted aryialkyl 
group. In some embodiments of the method, R^ is H. In some embodiments, 

is selected from a F, NO2, or an N3 group. In some embodiments of the 
method, R^ Is a substituted or unsubstituted aryialkyl group, R^ is H, and is 
selected from a F, NO2, or an N3 group. In some such embodiments, Z\ Z^, 
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and are each carbon atoms and R'*, R^, and R^ are each H. Compounds of 
fonnula VA may be readily converted into compounds of fonnula lA as shown 
in Scheme 1a and the procedures set forth herein. Typically a compound of 
fomriula VA where is a -NCS is reacted with a first amine and then is 
reacted with a second amine as described in Procedure la. Any of the 
amines defined by the R^', R^ and R^' of compounds of formula lA may be 
used. The versatility of this procedure allows a wide range of compounds of 
formula lA to be prepared where W is a guanldine group prepared from 
compounds of fonnula VA where is a -NCS group. Another procedure that 
may be used to prepare compounds of formula iA from compounds of formula 
VA where Y^ is an N3 group is shown In Scheme lb where nitrogen 
compounds with any of the R^', R^, and R* groups of compounds of formula 
IA may be used. 



o 




VA 

[01 90] A method for preparing a compound of fonnula VA typically 
includes cydlzlng a compound of fonnula VB by reacting It vnth an 
electropiiillc carbon bearing an R^ group such as a trialkyi orthofomnate such 
as triethyl orthoformate, trimethyl orthoformate or the like where the R^ is a H; 
Gold's Reagent; a substituted or unsubstltuted dikanoyi halkie such as acetyl 
chtoride where R^ Is a methyl group; a substituted or unsubstltuted alkanoic 
acid In the presence of an add. halkie producing agent such as thionyl 
chtoride, POas, various phosphorous halkies, and the like (e.g. an alkanoic 
ackl of fonnula R'COaH in comblnatfon with POCI3); a benzoyl chloride or an 
analogous heteroaryl acid chloride compound; or a substituted or 
unsubstltuted benzoic acid or anatogous heteroaryl carboxyllc acid compound 
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and an acid halide producing agent. The reaction provides the compound of 
formula VA. Compounds of fomnula VB have the following fomnula. 

O 



In compounds of fomnula VB, the variables may have any of the same values 
as described above with respect to compounds of formula VA. The method of 
forming a compound of fomnula VA may include reacting a compound of 
formula VC with an amine of fomnula R''"NH2 to produce the compound of 
formula VB using standard amide-forming procedures and where has any 
of the values of the compounds of fomnula VA and VB and the variables in the 
compound of VC have the values of compounds of fomnula VA and VB and 
is a hydroxy! group or is an equivalent thereof. Compounds of formula VC 
have the following formula. 



is shown in Scheme 2a. Such a method generally includes reacting a 
compound of fomnula VC with an amine of fomnula R'^-NH2and an electrophillc 
carbon bearing an R^ group such as a carboxylic acid of formula R^-COzH. 




VB 




VC 



[0191] 



An attemative method for synthesizing compounds of formula . lA 
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Compounds of formuia lA may further be prepared according to the procedure 
in Scheme 2b by reacting a compound of fonnula VC with an amide of 
fbmiula R^-N(H)-C(=0)-r3 in the presence of POCI3 or an analogous 
compound. 

[01 92] Compounds of fomnula IE may be prepared from compounds of 
fbnnula VB where is a NO2 group by reacting the compound with NaN02 
as described In Method 6 to produce the analogs of compounds of fonnuia VA 
which may then be converted to the compounds of fomnula IE from the 
compounds where is an -N3 group or is an -NCS group. 

[01 93] Compounds of fomnula |B may be produced from compounds of 
fbnnula VB by reacting the compound of fbnnula VB with phosgene or an 
equivalent thereof as described In Step 2 of Example 2 and subsequent 
conversion to the guanldlne compounds from the N3 or -NCS compounds 
using the standard procedures. Rnally, compounds of fomiula ID may be 
prepared using the procedures described In Method 7 (Steps 1 and 2) using 
the firagments with the variables described above with respect to compounds 
of formula ID. 

[0194] As noted above, the Invention also provides methods for 
synthesizing compounds of fomnula IC, various intemnediate compounds, and 
salts of the compounds and intemnediate compounds. For example, a method 
for producing a compound having the fomnula VIA is provided where R\ R^ 
Z\ Z\ Z^, R*. R*. and R® have any of the values described above with respect 
to compounds of fomnula IC and embodiments of compounds of fomnula IC, 
and Y^ is selected frorn the group consisting of NO2. a protected amine grxHip, 
a halogen such as a. F, Br, or I, an -NCS, and an N3 group. In some 
embodiments of the method, R^ is a substituted or unsubstituted arylall<yl 
group. In some embodiments of the method, R^ Is H. In some embodiments, 
Y^ is selected from a F, NO2, or an N3 group. In some embodiments of the 
method, R^ is a substituted or unsubstituted arylall<yl group, R' is H, and Y^ is 
selected firom a F, NO2, or an N3 group. In some such embodiments, 2\ Z^, 
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and are each carbon atoms and R^, R^, and are each H. Compounds of 
fonmula VIA may be readily converted into compounds of fomiula iC as shown 
in Scheme 1a and the procedures set forth herein. Typically a compound of 
fomnula VIA where is a -NCS is reacted with a first amine and then is 
reacted with a second amine as described in Procedure 1a. Any of the 
amines defined by the R^', R^', and R^ of compounds of formula IC may be 
used. The versatility of this procedure allows a wide range of compounds of 
formula IC to be prepared where W Is a guanidine group prepared from 
compounds of formula VIA where is a -NCS group. Another procedure 
that may be used to prepare compounds of formula IC from compounds of 
fomiula VIA where Y^ is an N3 group is shown in Scheme 1b where nitrogen 
compounds with any of the R^', R^, and R^ groups of compounds of fomiula 
IC may be used. 



O 




VIA 

[01 95] A method for preparing a compound of fomiula VIA typically 
includes cyclizing a compound of fomnula VIB by reacting rt with an 
eiectrophilic carbon bearing an R^ group such as a triallcyl orthofonmate such 
as triethyl orthofomtate, trimethyl ortiioformate or the like where the R^ is a H; 
Gold's Reagent; a substituted or unsubstrtuted alkanoyi halide such as acetyl 
chloride where R^ is a methyl group; a substituted or unsubstituted alkanoic 
add in the presence of an acid halide producing agent sudi as thionyl 
chloride, POCI3, various phosphorous halides, and the like (e.g. an alkanoic 
acid of fomiula R^COaH in combination with POCI3); a benzoyl chloride or an 
analogous heteroaryl add chloride compound; or a substituted or 
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unsubstituted benzoic acid or analogous heteroaryl carboxylic acid compound 
and an acid halide producing agent. The reaction provides the compound of 
formula VIA. Compounds of fomiula VIB have the following formula 



O 




VIB 

In compounds of formula VIB, the variable may have any of the same values 
as described above with respect to compounds of fomiuia VIA. The method 
of fonrting a compound of formula VIA may include reacting a compound of 
fomnula VIC with an amine of fonnula R^-NHa to pnxluoe the compound of 
formula VIB using standard amIde-formIng procedures and where R** has any 
of the values of the compounds of fomiuia VIA and VIB and the variables in 
the compound of VIC have the values of compounds of formula VIA and VIB 
and Is a hydro}Qrl group or Is an equivalent thereof. Compounds of fomiula 
VIC have tfie following fomnula. 



O 




VIC 

[0196] An aitemative mettiod for synthesizing compounds of fomiula IC 
Is shown for analogous compounds of formula lA In Scheme 2a. Such a 
method generally includes reacting a compound of fonnula VIC with an amine 
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of formula R^-NHaand an electrophillc carbon bearing an group such as a 
carboxylic acid of formula R^-C02H. Compounds of formula IC may further be 
prepared according to a procedure analogous to that shown in Scheme 2b by 
reacting a compound of fomnula VIC with an amide of fomiula 
R^-N(H)-C(=0)-R^ in the presence of POCI3 or an analogous compound. 

[0197] The present invention, thus generally described, will be 
understood more readily by reference to the following examples, which are 
provided by way of illustration and are not intended to be limiting of the 
present invention. 



) 
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EXAMPLES 

[01 98] The following abbreviations and terms are used throughout the 
Examples: 

Boc: t-Butyl carbamate protectthg group 

Celite®: DIatomaceous earth filter agent 

DAST: (Dimethylamlno)sulfurtrifluoride 

OCM: Dichloromethane 

OIBAL: Diisobutylaluminum hydride 

DIEA: M/V-DHsoproylethylamlne 

DMF: A/.A^DImethyKbrmamide 

DMSO: DimethylsuHbxide , 

EDCI: 1-{3-Dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride 

EtOAc: Ethyl acetate 

EtOH: Ethanol 

Gold's Reagent: (Dimethylaminomethyleneaminomethylene)di- 
methyi ammonium chloride 

HOBt: Hydroxybenzotriazole 

HPLC: High perfomance liquid chromatography 

HCI: Hydrochloric acid 

HBTU: 0-BenzDtriazoI-1-yl-N,N,N*.N'-tetramethyluronium 
hexafluorophosphate 

KOH: Potessium hydroxide 

LC: Liquid Chromatography 

MS: Mass Spectroscopy 

MeOH: Methanol 

mL: Milliliter 

NMP: l-M.ettiyt2spyrrolidinooe 

NMR: Nuclear magnetic resonance spectrocopy 

TFA: Trifluoroacetic acid 

THF: Tetrahydrofuran 
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SYNTHESIS OF cis-4-FLUOROCYCLOHEXYLAMINE 




Step 1 . Synthesis of trd/i5-(f-bLitoxy)-N-(4-hydroxycyclohexyl)- 
carboxamide 




[0199] A suspension of fnans-4-ammocyclohexanol (1 equivalent) In 
THF (0.1 M) was treated with (Boc)20 (1 equivalent). The mixture was stin-ed 
at room temperature overnight, dissolved in chlorofonm, and washed with 
water to yield a solid that was used without further purification. 

Step 2. Synthesis of c/s-(f-butoxy)-N-(4- 
fluorocyciohexyl)cairboxannide 




[0200] To a solution of (f-butoxy)-N-(4-hydroxycyclohexyl)cartx)xamide 
(1 equivalent) in CH2CI2 (1 M) cooled to -J&'C was added dropwise a solution 
of DAST (1 equivalent) in CH2CI2 (0.5 M). The mixture was stirred at -78^C 
for 4 hours, and then allowed to rise to room temperature. The solution was 
poured Into saturated NaHCOa and extracted with chloroform, dried, and 
evaporated. The resulting crude product was purified on silica gel, eluting 
with ethyl acetate/hexane 5:95. 
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Step 3. Synthesis of c/5-4-fluorocyclohexylanime 



[0201] A solution of Cf»-(/-butoxy)-N-(4-fluoiio(^ctohe)^)carboxamide 
(6.51 mmol) in CH2CI2 (20 mL) was treated with TFA (10 mL) at room 
temperature. The reaction mixture was stirred for 2 hours, the solvent was 
removed in vacuo, and the crude product was dissolved in water and washed 
with chloroform. The acidic aqueous phase was cooled at 0°C and made 
basic by the addition of solid KOH. The resulting mixture was extracted with 
CI-I2CI2, dried and filtered, yielding the tiUe compound vi^ich was used without 
furttier purification and as a 0.3 M solution in CH2CI2. 

SYNTHESIS OF M-DIFLUOROCYCLOHEXYLAMINE 

F 

-F 



Stepi. 



H9N 




Synthesis of N-(4^-difiuorocyclohexyl)(^ 
biitoxy)cariM>xamlde 



Boc> 




[0202] A solution of (f-butoxy)-N-(4-oxocycIohexyl)carboxamide (2,5 
g.1 1 .7 mmol) in CH2CI2 (45 mL) was treated witti a solution of DAST (2.63 
mL, 19.93 mmol) in CH2a2 (6 mL) at room temperature. EtOH (141 jj, 2.3 
mmol) was added, and the mixture was stirred at room temperature overnight. 
The solution was poured into saturated NaiHCOa and extracted witfi 
chlorofbnn. dried, and evaporated to yield a 1:1 mixture of the titie compound 
and (M)utoxy)-N-(4-fluoroclyclohex-3-enyl)cart)oxamide. This mixture was 
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dissolved in CH2CI2 (40 mL) and MeOH (14 mL) and cooled to -78°C. Ozone 
Was bubbled into the solution for 50 minutes until it turned green and Me2S 
was added (3 equivalents). The reaction mixture was allowed to warm to 
room temperature, chloroform was added and the organic phase was washed 
with water, dried, and evaporated to yield the title compound which was used 
without further purification. 

Step 2. Synthesis of 4y4-difluorocyclohexyiamin6 

F 



(6.51 mmol) in CH2CI2 (20 mL) was treated with TFA (10 mL) at room 
temperature. The reaction mixture was stirred for 2 hours, the solvent was 
removed in vacuo, and the crude product was dissolved in water and washed 
with chlorofbmi. The addic aqueous phase was cooled at O'^C and made 
basic by the addition of solid KOH. The resulting mixture was extracted with 
CH2CI2, dried, and filtered yielding the title compound which was used without 
further purification as a 0.3 M solution in CH2Ci2. ^ 

Procedure 1 Synthesis of 6-fluoro analog of 7-azido-quinazoline-4- 




[0203] 



A solution of N-(4,4-difluorocyciphexyl)(f-butoxy)carboxamide 



one (1) 




1 
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Step 1 : Synthesis of (2^mino-4,5-difluorophenyl)-N-[2-(4- 
fluorophenyl)ethyl]-caii)oxamide 




2 

[0204] To a sBnred solution of 4,5-dlfluoro anthranlllc acid (2.0 g, 1 1 .6 
mmol) in aniiydrous THF (30 mL) vt»s added hydroxyben2x>triazole hydrate 
(HOBt) (1 .56 g. 1 1 .6 mmol), dnsopropylethyl amine (2.G1 mL. 1 1 .6. mmol), 
and 4-fluorophenylethyl amine (1.52 mL, 11.6 mmol). After ail of the HOBt 
had completely dissolved, EDCI (2.21 g. 1 1 .6 mmol) was added and the 
resulting orange solution was stlned at room temperature for 16 hours. The 
solvent was removed, and the residue was chromatographed on silica eluting 
with 15% EtOAc In hexanes giving the desired benzamide (2) as white 
crystals (3.07 g, 1 0.4 mmol, 90%). 

Step 2: Synthesis of 6,7-<ilfluoro-3-{2-(44luorophenyl)ethyl]-3- 
hydroquinazolin-4-one 




[0205] The starting benzamide (2) was dissolved in trimethyl 
orthofomnate (20 mL) and heated at 120°C under a stream of nitrogen for 3 
hours. The solution was cooled, and the solvent was removed by rotary 
evaporation. The residue was triturated with hexanes, and the solids 
collected by filtratbn, washed with hexanes, and dried on the pump. The 
formamide intennedlate was isolated as a white solid and confirmed by NMR. 
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This intermediate was suspended in POCI3 (10 mL) and heated to 140**C for 3 
minutes. The reaction was cooled, poured over cmshed ice, made slightly 
alkaline with saturated sodium bicartx)nate solution, and extracted with 
EtOAa The organic layer was collected and dried over magnesium sulfate. 
Product (3) was Isolated as a white solid (1.94 g, 6.38 mmol, 75% for 2 steps). 

Step 3: Synthesis of 7-(azadiazomvInyl)-6-fiuoro-3-[2-(4* 
fluorophenyl)ethyI]-3-hydroquinazolin*4-one 




3 1 



[0206] Difluoroqulnazoline (3) (1 .46 g, 4.6 mmol) was dissolved In 
DMSO (10 mL), and sodium azide (3 g, 46.0 mmol) was added. The resulting 
mixture was heated to 70**C with stining for 4 hours. The reactfon was 
monitored by NMR. The reaction was cooled and diluted with water, and the 
resulting precipitate collected by filtration and washed with water. The solid 
was dissolved In methylene chloride and dried (MgS04) in order to remove 
trace water. Product (1 ) was isolated as an ofF-white solid (1 .43 g, 4.37 mmol, 
95%). 

[0207] Following the formation of compound 1 , final guanidino 
quinazilinones were formed following the synthetic method described below 
(Procedure 1A): 

Procedure 1 A 

[0208] To a solution of (1 ) (1 equivalent) in THF was added 
trimethylphosphlne (1 .5 equivalents), and the mixture was stirred at room 
temperature for 10 minutes. To the Iminophosphorane solution was added 
(1S,2S,3S,5R)-2,6,6-trimethylbicyclo[3.1 .1]hept-3-yl Isocyanate (1 .6 
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equivalents). The solution was heated at TCC overnight To half of the 
carboimide solution was added a THF solution of (6S,2R)-2,6- 
dimethylpiperazine (2 equivalents). After being heated at TCC for 2 hours, 
the residue was subjected to HPLC purification to give the guanidine product 
as its TFA salt. 

[0209] The 2-fluoro-4-methoxy, 2,4-difluoro and 2,4-dichloro analogs 
were synthesized via the same pathway described above. Compounds of the 
group synthesized >^a the pathway described above include Examples 42, 44, 
and 45. 

EXAMPLE 1. Synthesis of (3R,5S)-N-(3-{2-I2-fluoro-4-(methyloxy)- 
phenyl]ethyl}-4-oxo-3,4-dihydroquinazolin-7-yl)-3^- 
dimethyl-N'-[(1S,2S,5R)-2,6,6- 
trimethylbicyclo[3.1.1]hept-3-yl]piperazine-1- 
carisoximidamide 




Step 1. Synthesis of (c): 2^mino-N-[2-(2^uoro-4-methoxy-phenyi)- 
ethylH-nitro-benzamide 




10210] 2-Ruoro^methoxyphenylethylamine ((a):1 equivalent), 4- 
nltroanthranlllc acid ((b): 1 equivalent), HBTU (1.5 equivalents), and dry THF 
(0.5 M in (a)) were added to a dry round bottom flasic The mixture was 
allowed to stir for 10 hours at room temperature. The reaction was then dry 
loaded onto silica gel and purified via flash chromatography using 
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hexanes/ethyl acetate. The pure fracUons were combined and concentrated 
in vacuo to yield the product ((c): 2-amino-N-[2-(2-fluoro-4-methoxy-phenyl>- 
ethyQ-4-nitro-benzamide) as a pure solid. 

Step 2. Synthesis of (d): 3-{2-(2-fluoro-4Hfnethoxy-phenyl)-ethyi]-7- 
nitro-3H-<|uinazolln-4-one 




[0211] The pure product ((c): 1 equivalent) of Step 1, Gold's reagent, 
and dioxane (0.5 M in (c)) were added to a dry round bottom flask, fitted with 
a condenser, and heated to reflux for 16 hours. Once complete product 
conversion was verified by LC/IVIS, acetic acid (1 equivalent) and sodium 
acetate (1 equivalent) were added to the reaction. The subsequent mixture 
was heated to reflux for 3 hours. Then, the reaction was concentrated in 
vacuo, taken up in ethyl acetate, and washed with water. After the organic 
layer was isolated, the aqueous layer was extracted with two more portions of 
ethyl acetate. The organic layers were then combined, dried over sodium 
sulfete, filtered through a cotton plug, and concentrated. The crude product 
mixture was purified via flash chromatography using a mixture of 
CI-l2Cl2/MeOI-{. The pure fractions were combined and concentrated in vacuo 
to yield the pure product ((d): 3-[2-(2-fluoro-4-methoxy-phenyl)-ethylJ-7-nitro- 
3IH-quina20lin-4-one) as a pure solid. 

Step 3. Synthesis of (e): 7-amino-3-[2-(2-fluoro-4Hnethoxy-phenyl)* 
ethyl]-3H-quinazolin-4-one 
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[0212] To a solution of (d). prepared as described in Step 2, in IVieOH 
(0.26 M In (d)) was added 10% Pd/C (0.1 equivalents). The mixture was 
sealed with a septum and degassed with nitrogen for 10 minutes. Hydfogen 
was then bubbled tlirough the solution for 20 minutes. Once reaction 
completion was verified by LC/MS, the reaction was degassed with nitrogen 
for 10 minutes. The mixture was filtered through Celite® and concentrated in 
vacuo to yield the product ((e): 7-amino-3-|^-(2-fluoro-4Hinethoxy-phenyl)- 
ethyl}-3H-quinazolin-4-one). The product was used in the next reaction 
without further purification. 

Step 4. Synthesis of (f): 3K2-(2-fiuoro-4-methoxy-phenyl)-ethyl]-7- 
i80thio<^anato-3H-quinazolin'4-one 




[0213] To a mixture of (e), prepared as described in Step 3, (1 
equivalent) and NaHCOs (3 equivalents) in acetone (0.1 M in (e)) was added 
thiophosgene (3 equivalents) dropwise. The resulting sluny was stined at 
rcx)m temperature for three hours. Once reaction completion was verified by 
LC/MS, the reaction was concentrated in vacuo to remove solvent and excess 
thiophosgene. The mixture was then fallen up in ethyl acetate and washed 
with water. After the organic layer was Isolated, the aqueous layer was 
extracted with two more portions of ethyl acetate. The organic layers were 
then combined, dried over sodium sulfate, filtered through a cotton plug, and 
concentrated in vacuo to yield Vne product ((f): 3-[2'^2-fluoro-4-methoxy^ 
phenyl)-etiiyl]-7-isotiiiocyanato-3H-quinazolin-4*one). The crude product was 
used in the next reaction wittiout further purification. 
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Step 5. Synthesis of (g): 1-{3-{2-(2-fluoro-4-methoxy-phenyl)-ethyl]- 
4-oxo-3,4-dihydro-quinazolin-7-yl}-3-<2|6,6-trimethyl» 
bicycio[3.1 .1]hept-3-yl)-thiourea 




[0214] To a solution of (f), prepared as described in Step 4, (1 
equivalent) In THF (0.5 M in (f)) was added (1 S^S.3S.5RH+)- 
isoplnocampheylamine (1 .5 equivalents). The reaction was stined at room 
tennperature for 10 hours. The crude product mixture was then concentrated 
in vacuo, dissolved in methylene chloride, and purified via flash 
chromatography using hexanes/ethyl acetate. The pure fractions were 
combined and concentrated in vacuo to yield the pure pnxiuct ((g): 1-{3-[2-(2- 
fluoro^methoxy-phenyl)-ethyq-4K>xo-3,4Klihydro-quinazolin-7-^ 
trimethyi-43icydo[3.1 .1]hept-3-yl)-thiourea). 

Step 6. Synthesis of (h): (3R,5S)-NK3-{2-[2-fluoro-4- 

(methyloxy)phenyr|ethyi}-4-oxo-3,4-dihydroquinazoiin-7-yl)- 
3,5-dimethyl-N4(1S^S,5R)-2,6,6- 
trimethylbicyclo[3.1 .1]hept-3-yl]piperazine-1 - 
carboximidamide 

_(9) 

H H 
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[0215] To a solution of (g), prepared as described in Step 5, (1 
equivalent) in dry THF (0.1 M in (g)) in a dry round bottom flasl< was added 1- 
[3-(dimethy!amino)-propyQ-3-etiiylcart)odiimide hydrochloride (2 equivalents). 
The reaction was fitted with a condenser and heated to 80°C for 1 hour. The 
resulting solution was allowed to cool to room temperature for 20 minutes. A 
solution of c»s-2,6-dimethylpiperazine (2 equivalents: 0.5 M in CH2CI2) was 
then added to the reaction, and the resulting mixture was stinred at room 
temperature for 10 minutes. The mixture was then diluted with ethyl acetete 
and washed with water. After the oiganrc layer was isolated, the aqueous 
layer was extracted with two more portions of ^yl acetate. The organic 
layers were then combined and concentrated in vacuo. The crude mixture 
was dissolved in DMSO and purified via preparative HPLC using water (0.1% 
TFA) /acetonitrile (0.1 % TFA). The pure fractions were combined and 
concentrated /n t/act/o to remove the majority of acetonitrile. Sodium 
carbonate (15 equivalents) was then added to the resulting aqueous solution 
and the slurry was allowed to sit at room temperature for 1 hour with 
occasional svnriing. The basic aqueous solution was then exbacted with 3 
separate portions of ethyl acetete. The organic layers were combined, dried 
over sodium sulfate, filtered through a cotton plug, and concentrated in vacuo 
to yield product (h) as a flfee base. The resulting solid was then dissolved In 
an aqueous HCI solution (1 M; 15 equivalents) and concentrated in vacuo. 
The resulting mixture was dissolved In a 1:1 water/acetonitrile mixture and 
lyophllized to yield ttie pure Bis-HCI salt product ((h): (3R,5S)-N-(3-{2-[2- 
fluoro-4-(me0iyloxy)phenyl]ethyl}-4-oxo-3,4-dlhydroquinazolin-7-yl)-3,5- 

dlmettiyl-N4(1S,2S.5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yQpiperazine-1- 
carboximldamide. 

Synthesis of Compounds of Structure IIIA, IIIB, IIIF, and IIIG 

[0216] Compounds of fomnula IIIA, IIIB, IIIF, and IIIG are prepared 
using the metiiodology described above using an appropriately substituted 
pyridine, pyrazlne, or pyrimidine benzoic acid, respectively, In place of the 4- 
nitroanthraniiic acid (b) in Step 1 . Steps 2-6 may then be carried out to give 
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the final product. One skilled In the art will also recognize that the pyridine 
may be further substituted to produce variously substituted compounds where 
R"^, R^ and/or are any of the groups herein described such as, but not 
limited to, fluoro, chloro, alkyi, and alkaryi. 

Synthesis of Compounds of Structure IIIC, HID, and HIE 

[0217] Compounds of fomiula NIC, HID, and HIE are prepared using the 
methodology described above using an appropriately fluorine-substituted 4- 
nitroanthranliic acid in place of 4-nitroanthranilic acid (b) In Step 1. Steps 2-6 
may then be carried out to give the final product. One skilled in the art will 
recognize that a fluorine-substituted 4-nitroanthFanilic acid may be used which 
includes further substituents to produce variously substituted compounds 
where R^, R^ and/or R^ are any of the groups herein described such as, but 
not limited to, fluoro, chloro, alkyf, and alkaryt. 

Synthesis of Compounds of Structure IC 

[0218] Compounds of fomiula IC are prepared using the methodology 
described above using an appropriately substituted 5-nitroanthranllic acid in 
place of 4-nitroanthranilic acid (b) In Step 1. Steps 2-6 may then be earned 
out to give the final product One skilled in the art will recogni:^ that a 
fluorine-substituted 5-nitroanthranilic acid may be used which includes further 
substituents to produce variously substituted compounds where R^, R^ and/or 
R^ are any of the groups herein described such as, but not limited to, fluoro, 
chloro, alkyI, and alkaryi. 
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EXAMPLE 2. Synthesis of 7-{[1 -((5S,3R)-3,5-dimethylplperazinyl}-2- 
((2S,3S,1 R,5R)-2,6,6-trimethylbicyclo[3.1 .1]hept-3- 
yl)(1^-2-azavinyl]ainino}-3-p-(2,4- 
dichlorophenyl)ethyq-1,3-dihydroquinazoline-2,4- 
dione 




Step 1 . Synthesis off (c): 2-amino-N-[2-(2,4<iichlorophenyl)-ethyl]^ 
nitro*benzamide 




[0219] 2,4-Dichlorophenylethylamine ((a):1 equivalent), 4- 
nltroanthranillc acid ((b): 1 equivalent), HBTU (1 .5 equivalent), and dry THF 
(0.5 M in (a)) were added to a dry round bottom flask. The mixture was 
allowed to stir for 10 hours at room temperature. The reaction was then dry 
loaded onto silica gel and purified via flash chromatography using 
hexanes/ethyl acetate. Hie pure fractions were combined and concentrated 
in vacuo to yield the product ((c): 2-amlno.N-|2-(2,4<llchloro-phenyl)ethylH- 
nitrobenzamide) as a pure solid. 
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Step 2. Synthesis of (d): 3-[2-(2,4-dichlorophenyl)ethyl]-7-nitro-1,3- 
dihydroquinazolihe-2,4-dione 




[0220] To a 0.3M solution of (c), prepared as described in Step 1,(2.5 
7.5 mmol (c)) in dtoxane was added 40 mL of a 20^ phosgene solutton in 
toluene, followed by 15 mL triethylamine. After stirring for 1 hour at room 
temperature, solvent was removed by rotary evaporation followed by high 
vacuum. The residue was dissolved in etiiyl acetate and washed three times 
wiUi water. After drying wKh sodium sulfate and rotary evaporation, an 
orange-brown solid ((d): 3-[2-(2,4-dichlorophenyi)ettiyl]-7-nitro-1,3- 
dihydroquina^line-2,4-dione) was obtained in over 90% yield. 
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Step 3. Synthesis of (e): 7-ainino-3-[2-(2|4-dIchlorophenyt)ethyl]-1 ,3- 
dihydroquinazoline-2,4-dione 




[0221] To a solution of (d), prepared as described in Step 2, in MeOH 
(0.25 M in (d)) was added 10% Pd/C (0.1 equivalents). Tlie mixture was 
sealed with a septum and degassed with nitrogen for 10 minutes. Hydrogen 
was then bubbled through the solution for 20 minutes. Once reaction 
completion was verified by LC/I\/IS, the reaction was degassed with nitrogen 
for 10 minutes. The mixture was filtered through Celite® and concentrated in 
vacuo to yield the product ((e) ) 7-amino-3-[2-(2,4-dlchlonophenyl)ethyO-1 .3- 
dlhydroquinazoline-2,4-dlone). The product was used in the next reaction 
without further purification . 
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Step 4. Synthesis of (f): 3H[2-(2,4-dichlorophenyl)ethyl]-2,4<Iioxo- 
1 ,3-dihydroquinazolln-7-^othiocyanate 

(e) 




[0222] To a mixture of (e), prepared as described in Step 3, (1 
equivalent) and NaHCOa (3 equivalents) in acetone (0.1 M in (e)) was added 
thiophosgene (3 equivalents) dropwise. The resulting slurry was stinred at 
room temperature for three hours. Once reaction completion was verified by 
LC/MS, the reaction was concentrated in vacuo to remove solvent and excess 
thiophosgene. The mixture was then taken up In ethyl acetate and washed 
with water. After the organic layer was isolated, the aqueous layer was 
extracted with two more portions of ethyl acetate. The organic layers were 
then combined, dried over sodium sulfate, filtered through a cotton plug, and 
concentrated in vacuo to yield the product ((f): 3-[2-(2,4-dichiorophenyl)ethyl> 
2,4-dioxo-1,3-dlhydroquinazolin-7-lsothlocyanate). The crude product was 
used In the next reaction without further purification. 
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Step 5. Synthesis of (g): 7-({[((2S,3S,1 R,5R)-2,6,6- 

triinethylbicyclo[3.1.1]hept-3'yl)amino]thioxomethyl}amino)- 

3-[2-<2^-dichlorophenyl)ethyl]-1^-cflhydroqulnazoline'2,4- 

dione 




[022^ To a solution of (f), prepared as described in Step 4, (1 
equivalent) In THF (0.5 M In (f)) was added (1S,2S,3S.5RH+)- 
Isopinocampheylamine (1 .5 equivalents). The reaction was stinred at room 
temperature for 10 hours. The crude product mixture was then concentrated 
in vacuo, dissolved in methylene chloride, and purified via flash 
chromatography using hexanes/ethyl acetate. The pure fractions were 
combined and concentrated in vacuo to yield the pure product ((g 7- 
({[((2S,3S,1R,5R)-2,6,6-trimethylbicyclo[3.1 .1]hept-3- 
yl)amino]thioxomethyl}amino)-3-[2-{2,4-dichlorophenyl)ethyl]-1,3- 
dihydroquina23oline-2,4-dione). 
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Step 6. Synthesis of (h): 7-{[1-((5S,3R)-^,5<limethylpiperazinyl)-2- 
((2S.3S,1R,5R)-2,6,6-trimethylbteyclo[3.1.1]hept-3-yl)(1Z)-2- 
azavinyl]amino}^-{2-(2^ichIorophenyl)ethyl]-1 ^- 
dihydroquinazoIine-2,4-dione 

(9) 




i 

[0224] To a solution of (g), prepared as described in Step 5, (1 
equivalent) in dry THF (0.1 M in (g)) in a dry round bottom flasic was added 1- 
[3-{dimethylamino)"propyl]-3-ethylcarbodiimide hydrochloride (2 equivalents). 
The reaction flask was fttted with a water-cooled condenser and heated to 
SO'^C for 1 hour under a nitrogen atmosphere. The resulting solution was 
cooled to O^^C for 20 minutes. A solution of c/s-2,6-dimethylpiperazine (2 
equivalents; 0.5 M In CH2Ci2) was then added to the reaction, and the 
resulting mixture was stirred at O^C Ibr 10 minutes. The mixture was then 
diluted with ethyl acetate and washed with water. After the organic layer was 
isolated, the aqueous layer was extracted with two more portions of ettiyl 
acetate. The organic layers were then combined and concentrated in vacuo. 
The crude mixture was dissolved in DMSO/acetonltrile and purified via 
preparative HPLC using water (0.1% TFA) /acetonitiile (0.1% TFA). The pure 
fractions were combined and concentrated in vacuo to remove the majority of 
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acetonitrile. Sodium hydroxide (10 equivalents) was then added to the 
resulting aqueous solution and the sluny was allowed to sit at room 
temperature for 1 hourwith occasional swirling. The basic aqueous solution 
was then extracted with 3 separate portions of ethyl acetate. The organic 
layers were combined, dried over sodium sulfate, filtered through a cotton 
plug, and concentrated in vacuo to yield product (h) as a free base. The 
resulting solid was then dissolved in an aqueous HCI solution (1 M; 15 
equivalents) and concentrated In vacuo. The resulting mixture was dissolved 
In a 1:1 water/acetonltrile mixture and lyophili^d to yield the pure Bis-Ha salt 
product ((h): 7-{[1-((5S,3R>-3,5-dlmethylplperazinyl>.2-((2S.3S.1R,5R>.2,6,6- 
trimethylbicyctoI3.1.1]hept-3-ylX1Z)-2-azavinyl]amlno}-3-12-(2,4- 
dichlorDphenyl)ethyq-1,3-dihydroqulnazoline-2.4-dione). 

Synthesis of Compounds of Structure IVA and IVB 

[0225] Compounds of fomiula IVA and IVB are prepared using the 
methodology described above using an appropriately substituted pyridine in 
place of the 4-nitroanthranilic acid (b) in Step lb. Procedure 1 A may then be 
carried out to give the final product One skilled In the art will also recognize 
that the pyridine may be further substituted to produce variously substituted 
compounds where R^, R^, and/or R^ are any of the groups herein described 
such as. but not limited to, fluoro, chloro, alkyl, and alkaryl. 

[0226] Compounds aire prepared using the methodobgy described 
above in Procedure A. Procedure 1 A may then be earned oiif to give the final 
product. One sidlled In the art will recognize that a fiuorine^substituted 4- 
nttroanthranllic add may be used which includes further substftuents to 
produce variously substituted compounds where R^ R^, and/or R° are any of 
the groups herein desaibed such as. but not limited to. fluorb. chloro. alkyl. 
and alkaryl. 
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EXAMPLE 3. Synthesis of 7-{[1-<(3S)-3-methylpiperazinyl)(1Z)-2- 
aza-2^4,4^ifluorocyclohexyOvinyl]amino}^-{2-(2<- 
fluoro^4-methoxyphenyl)ethyl]-34iydroquinazolin-^ 
one 




Step 1 . Synthesis of (b): 7-({[(4^-difluorocyclohexyl)amino]- 

thioxomethyl}amino)-^-[2-<2-fluoro-4-methoxyphenyl)ethyl]- 
3-hydroquinazolin-4-one 

(a) 




[0227] To a solution of (a), prepared as (f) described in Step 4 of 
Example 1 , (1 equivalent) In THF (0.5 M in (a)) was added 4,4- 
difluorocyclohexylamine prepared as described above (1.5 equivalents). The 
reaction was stirred at room temperature for 10 hours. The crude product 
mixture was then concentrated in vacuo, dissolved in methylene chloride, and 
purified via flash chromatography using hexanes/ethyl acetate. The pure 
fractions were combined and concentrated in vacuo to yield the pure product 
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((b): 7-({[(4,4-difluorocyclohexyl)amlno]-thjoxomethyl}amino>-3-[2-(2-fluoro-4- 
methoxyphenyl)ethyl]-3-hydroquinazolin-4-one). 

Step 2. Synthesis of (c): 7-{[1-((3S)-3-methylpiperazinyl)(1Z)'2'flza- 
2-(4,4-difluorocyclohexyl)vinyi]amino}-3-[2-(2-fIuoro-4- 
methoxyphenyl)-ethyl]-3-hydroquinazolin-4K>ne 




P)228] To a solution of (b). prepared as described in Step 1 , (1 
equivalent) in dry THF (0.1 M in (b)) in a dry round bottom Hask was added 1- 
[3-(dlmethylamino)-propyQ-3-ethylcarbodiimide hydrociiloride (2 equivalents). 
The reaction was fitted with a condenser and heated to 80°C for 1 hour. The 
resulting solution was allowed to cool to room temperature for 20 minutes. A 
solution of (S)-2-methylplperazine (2 equivalents; 0.5 M in CHaCb) was then 
added to the reaction, and the resulting mixture was stin^ at room 
temperature for 1 0 minutes. The mixture was then diluted with ethyl acetate 
and washed with water. After the organic layer was isolated, the aqueous 
layer was extracted with two more portions of ethyl acetate. The organic 
layers were then combined and concentrated in vacuo. The crude mixture 
was dissolved in DMSO and purified via preparative HPLC using water (0.1% 
TFA)/acetonltrile (0.1 % TFA). The pure fractions were combined and 
concentrated /n vacuo to remove the majority of acetonitrile. Sodium 
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carbonate (15 equivalents) was then added to the resulting aqueous solution 
and the slunry was allowed to sit at room temperature for 1 hour with 
occasional swiriing. The basic aqueous solution was then extracted with 3 
separate portions of ethyl acetate. The organic layers were combined, dried 
over sodium sulfate, filtered through a cotton plug, and concentrated in vacuo 
to yield product (c) as a free base. The resulting solid was then dissolved in 
an aqueous HCI solution (1 M; 15 equivalents) and concentrated in vacuo. 
The resulting mixture was dissolved In a 1:1 water/acetonitrile mbcture and 
lyophjlized to yield the pure BisrHCI salt product ((c): 7^[1-((3S>^ 
methylpiperazinyl)(1Z)-2-^iza-2-(4,4-difluorocyclohexyl)vinyQamino>^^ 
fluoro-4-methoxypheny!)-ethyl]-3-hydroquinazolin-4-one). 

Method 1 Synthesis of 3-[2-(4-fluorophenyl)ethyl]-7-nitro-2-(4-pyridyi)- 



temperature for about 5 minutes. To the stinred solution was then added 0.9 
equivalents of (2-amino-4-nitrophenyl)-N-[2-(4- 

fluorophenyl)ethyQcarboxamide. The resulting mixture was then stin^ for 
about 15 minutes at room temperature in a microwave tube, which was then 
heated to ^65'*C in a microwave for 10 minutes. LC/MS indicated completion 
of the reaction. The POCI3 was evaporated, and the residue was dissolved in 
CH2CI2 and washed with saturated sodium bicarbonate solution. The 
combined organic layers were dried over MgS04 and concentrated in vacuo 
and chromatographed on silica gel, elutlng with a gradient of EtOAc in 
Hexanes. The resulting product, 3-[2-(4-fluorophenyl)ethyr|-7-nrtro-2-(4- 
pyrjdyl)-3-hydroquinazolln-4-one, was then converted to Example 77 using the 
procedures described in Scheme la. 



3-hydroquinazohn'4-one 




[0229] 



Pyridine 4-carboxytic acid was stinred In POCI3 at room 
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Method 2 Synthesis of 2-[2-(2-fluoro-4-metiioxyphenyi)ethyl]-3- 
inethyI-7-nttro-3-hyciroqiiinazolln-4-one 

o 




[0230] 3-(2-Ruoro-4HTiethoxy-phenyl)-N-methyl-propionamide was 
synthesized using an EDCI mediated coupling of 3-<2-fluoro-4-methoxy- 
phenyl)-N-methyl-pR)pionic acid and metfiylamine (2M solution in THF). The 
amide was then taicen up in POCI3 in a microwave vessel and the mixture was 
stin^ aixxit 3 minutes. To the stined solution was added about 1 equivalent 
of 4Hiitroanthrannic add. The unsealed vial was stined for 10 minutes until 
there was a color change from red to yellow. The vial was then sealed and 
reacted in a microwave unit at leS'C for 600 seconds. Reaction completion 
was checked with LC/MS. 2-[2-(2-Ruoro-4-methoxyphenyl)ethyl]-3-methyl-7- 
nitro-3-hydroquinazolin-4-one was then purified by column chromatography, 
eluting with EtOAc in hexanes. 2-[2-(2-Fluoro-4-methoxyphenyl)ethyl]-3- 
methyl-7-nitrD-3-hydroquinazolin-4-one was then converted to Example 90 
using the procedures described above through the corresponding thiourea 
(Scheme 1a). 
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Method 3 Synthesis of 3-[2-(2-fluoro-4-fnethoxyphenyl)ethyl]*-2-(4- 

methylpipei^nyl)-7-nitro^4iydroquinazolin-4-one (B) and 
3-i2-(2-fluoro-4-methoxyphenyl)ethyi]-2-[iniino(4- 
methylpiperazinyl)-methyQ-7-nitro-3-hydroquinazolin-4-one 
(C) 




C 

[0231 ] The synthesis of nitrile A was first conducted as described in J. 
Heterocyclic Chem., 35, 659 (1998)). Nitriie A was heated in an excess of N- 
methylpiperazine to IIO^'C In a microwave for 600 seconds and analyzed by 
LC/MS to provide B and C. Products B and C were separated by column 
chromatography on silica gel eluting with 10% MeOH in CH2CI2. Compound 
B was the first to come off the column. Compounds B and 0 were then 
respectively converted to Examples 99 and 71 using the procedures 
described herein. 



Method 4 Synthesis of 3-[2-(2-fluoro-4^nethoxyphenyl)ethyQ»7-nitro-2- 
(1^,3|4-tetraazol-5-yi)-3-hydroquinazolin-4K>ne 
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[0232] Nitrile 1 shown above (0.9 g, 2.4 mmoles) was dissolved in dry 
DMF (5 mL). Sodium azide (0.8 g, 12.2 mmoles) was added and the mixture 
was heated at 125''C for 1 hour. The reaction was cooled, diluted with water 
(25 mL), and filtered. The collected solid was nedlssolved in THF/EtOAc 1 :1 
(25 mL), washed with water (25 mL), and dried over MgS04. Filtration and 
so^ent removal afforded 650 mg of a brown solid. The NMR (DMSO-de, 
300 MHz) was consistent with desired product fomiatlon. The product was 
converted to Example 78 using the procedures described herein. 

Method 5 Synthesis of 3-[2-(4-fluorophenyl)ethyq-2-((4- 

methylpiperazln^)-iiiothyl]-7-nnro-3-hydroqufnazolin-4K>ne 
(3) 

Step 1 Synthesis of 2-chloro-NH?-(44luoro-phenyl)-ethyl]- 
acetamide (1) 




1 



[0233] To a solution of 4-fluorophenylethylamine (1 .0 equivalent) in 
dried THF was added Hunlg's base (DIEAX1 equivalent). The mixture was 
then stinred for 3 minutes at O'C. Thereafter, a solution of 
chioroacetylchloride (1 .0 equivalent) in THF was added via a syringe over a 
period of 7 minutes. The reaction mixture was then stirred at room 
temperature for 1 hour after which time the reaction mixture was condensed in 
vacuo, quenched with water, extracted with ethyl acetate (3X) and dried over 
Na2S04. After concentration in vacuo, compound 1 shown above was 
obtained, which was canied on further without further purification. LC/MS= 
M+H 216.1 at 2.18 minutes. 
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Step 2 Synthesis of 2-chloromethyl*3-[2-(4-fluoro-phenyl)-ethyl]-7- 
nitro-3H-<|uinazolin-4-one (2) 




2 

[0234] Compound 1 (1 .2 equivalents) was dissolved in neat POCI3 and 
allowed to stir under N2 for 5 minutes. Solid 4-nitroanthranilic acid (1 .0 
equivalent) was then added, and the mixture was allowed to stir at room 
temperature for 10 minutes until the color changed to yellow from red. 
Thereafter, the reaction mixture was refluxed at lOO^'C for 2 hours, followed 
by removal of POCI3 in vacuo (addition of trieth^amine to the rotovap 
condenser). The cmde product so obtained was neutralized with a saturated 
solution of NaHCOa extracted with ethyl acetate (3 times), dried over Na2S04, 
and condensed in vacuo. Purification of the crude product was carried out 
with column chromatography in several batches using a gradient of EtOAc in 
hexanes. LC/MS - M+H 3.62 at 3.5 minutes. 



Step 3 Synthesis of 3-[2-(4-fluorophenyl)ethyq-2-[(4- 

methylpIperazinyl)-methyq-7-nitro-^4iydroquinazolin-4-one 
(3) 




[0235] A solution of 2 (1 equivalent) and 4-methylpiperazine (3 
equivalents) in 2 mL HMP were heated at 80'*C. After stirring for 18 hours, 
the daric brown solution was diluted with ethyl acetate and washed twice with 
water. The organic phase was then dried witii sodium sulfate, filtered and 
concentrated in vacuo, and taken on to the next step without further 
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purification. Compound 3 was then converted to Example 69 using the 
procedures described herein. This procedure yielded a daric oil, and small 
amounts of NMP may remain In the product. Fonnation of some analogous 
compounds required the addition of three equivalents of diisopropyl ethyl 
amine. Similar chemistry was used to prepare Examples 67, 70, 72, 74, 75, 
79, and 81 as identified in the following tables. 

Step 3a Synthesis of 2-[(2,4-difluorophenoxy}methyl]-3-methyi-7- 
nftro-3-hydroquinazonn-4.one 




[0236] 2,4-Difluorophenol (2.5 equivalents) was added to 2- 
(chloromethyl)-3-methyl-7-nitro-3-hydioquinazolin-4-one (2a) In acetone and 
refTuxed for 8 hours. The solution was then cooled to room temperature, 
washed with saturated sodium bicartjonate, dried and filtered over sodium 
sulfate and concentrated in vacuo to aflbfd 2-[(2.4-difluorophenoxy)methyi)-3- 
methyl-7-nitro-3-hydroqulnazolln-4-one in quantitative yields. Compound 3a 
was then converted to Example 88 using the procedures described herein. 
Similar chemistry was used to prepare Examples 68, 89. 92, 93, 94, 95, 96, 
97, 98, and 100 as identified in the following tables. 

METHOD 6 Synthesis of 3-[2-(2-fluoro-4-methoxypiienyi)ethyl]-7- 

n!trobenzo[d]1 ^,3-triazin-4-one 
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[0237] A mixture of benzamlde (1) (3.42 mmol), water (40 mL), and 
concentrated HCI (12 mL) was cooled in an ice bath, and a solution of NaNOa 
(3.6 mmol) in water (5 mL) was added drop wise. The mixture was stirred for 
1 hour, and 20 mL 10 N NaOH was added. The stining was continued for 
another hour, and the reaction was neutralized with AcOH, extracted with 
methylene chloride, and dried over MgS04. The crude product was 
chromatographed on silica (30%) EtOAc/hexanes) yielding the desired 
product as a yellow solid. The purified compound was then converted to 
Example 102 using the procedures described herein. 

Method 7 Synthesis of 6-amlno-2-[2-(2-fiuoro-4-methoxyphenyl)ethyl]- 
2-hydroisoquinoiin-1 -one 

Stepi 




A B . C 



[0238] The diacid A (1 equivalent) was added to a flask equipped with 
a reflux condenser and dean staric trap and charged with dry toluene. The 
mixture was heated to reflux and then 2-(2-fluoro-4-methoxy-phenyl)- 
ethylamirie B (1 equivalent) was added. The reactioh was Icept at reflux 
overnight, and then the toluene was removed by rotary evaporation. 
Purification by flash chromatography using ethyl acetate/hexanes provided 
the product C in 30% yield. 
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[0239] The imide (C) was dissolved in CH2CI2 and cooled to -78'*C. 3 
equivalents of DIBAL (1 M in CHaCb) were added, and the reactbn was stinred 
at-78''Cfor 1 hour when LCMS indicated completion of the reaction. The 
solution was then diluted with ether and 10 equivalents of NaF and 4 
equivalents water were added. The reaction was then stirred for an hour. 
The reaction was then filtered through Celrte® to yield the crude pyridone 
amine (D). Compound D was then converted to Example 103 using the 
procedures described herein. Similar chemistry was used to prepare 
Example 104 as identified in the final table. 

[0240] As noted below, the compounds in the following tables were 
prepared using the methodology described herein fifom commercially 
available starting materials which are readily recognizable by those skilled in 
the art or by using known synthetic methods. For example. Example 1 1 was 
prepared using the methodology described in Scheme la and the appropriate 
amino indanol. Examples 14 and 18 which include hydroxymethyl-substrtuted 
arylalkyi groups were also prepared using the general methodobgy of 
Scheme la with the appropriate amino alcohol. N-cyano substituted 
piperazlne compound Example 36 was prepared by: first, mono-Boc 
protecting 2,6-frans dimethylpiperazine; second, treating the mono-Boc 
protected compound with cyanogen bromide (2.5 equivalents) and Hunig's 
base (1.1 equivalent); third, purifying the resulting nitrile piperazine compound 
on silica gel; fourth, deprotecting the purified compound; and fifth, reacting the 
resulting purified nitrile trans dimethyl piperazine compound using the 
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methods described herein to produce Example 36. Compounds such as 
Examples 73 and 76 were prepared using the procedure of Method 2 with the 
appropriated amides of methacrylic acid and acetic acid. 

[0241] Compounds of formula IB where is an alkyi group such as 
Example 59 where is a methyl group may be prepared by alkyiating a 
dione where is H prepared as described herein. For example, Example 59 
was prepared using the methytation procedure shown below (reaction of 
dione with methyl iodide and potassium carbonate (1 :2:2) in DMF at 60°C to 
produce the nitro compound which was then converted to Example 59 using 
the standard procedures described herein. 




[0242] The compounds in the following tables were prepared using the 
methodology described in Examples 1-3 and the above Methods and 
Procedures. The starting materials used in the syntheses are recognizable to 
one of skill in the art and are commercially available or may be prepared using 
known methods. The synthesis of various guanidine compounds Is known in 
the art. Such synthesis infonnation may be found in the following references 
each of which is incorporated herein in its entirety: PCT publication WO 
02/18327; United States Patent Application Serial No. 09/945,384; United 
States Provisional Patent Application Serial No. 60/230,565; United States 
Provisional Patent Application Serial No. 60/245,579; Unrted States 
Provisional Application Serial No. 60/282,847; United States Provisional 
Application Serial No. 60/353,183; and United States Provisional Application 
Serial No. 60/353,188. 



122 



wo 03/099818 



PCTAJS03/16442 



Table of Examples 4-66 



No. 




structure 



Name 



(3S>N-(3-{2-[2-fluoro-4- 

(methyloxy)phenylJethyl}-4- 

oxo-3,4-dihydroquinazoIin-7- 

yl)-3-methyl-N'-[{1S^S.5R)- 

2,6,6- 

trimethyIbicyclo[3.1 .1]hepM- 

yllpiperazine-1- 

carboximidamide 



MH+ 



575.7 




(3S,5S)-N-(3-{2-[2-fluoro-4- 

(methyloxy)phenyl]ethylH- 

oxo-3,4-d[hydroquinazolin-7" 

yl)-3,5-dlmethyl-N'- 

[(1S.2S.3S.5R)-2,6,6- 

trimethylbfcyclo[3.1 .1 Jhept-3- 

yl]piperazine-1- 

carboximfdamide 



589.8 




Chiral 



(3R.5S)-N-(3-{2-p-fluon>4- 

(methyloxy)phenyqethyl}^ 

oxo-3,4-dihydrDquinazolln-7- 

yl)-3.5-dimethyl-N'- 

[(1S^S,5R)-2,6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

y1]piperazine-1- 

carboximidamide 



58d.8 




{3S)-N-(3-{2-[2-fluoro4- 

(methyloxy)phenyl]ethyl}-4- 

oxo-3,4-dihydroquinazolin-7- 

yl>-3-fnethyl-N44- 

(trifluoromethyl)cyclohexyQpi 

perazine-1 -carboximldamide 



589J 




N-[2-(dimethylamlno)ethyO- 
N'-{3-{2-[2-fluorD-4- 

(methyloxy)phenyl]ethyI>4- 

oxo-3,4-dihydroquinazolln-7- 

yl)-N-{phenylmethyl)-N"- 

K1S.2S,5R)-2,6,6- 

trimethylbicyclot3.1 .1]hept-3- 

yl]guanldine 



653.9 
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9 




(3S)-N-{3-p-(4- 

fluorDphenyl)ethyIH-oxo- 

3,4-dihydroquinazolin-7-yl}-3- 

methyi-N4(1S;2S.6R)-2.6,6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]piperazine-1- 

carboximrdamfde 


545.7 


10 




(3S)-N^3-[2-(2.4- 

clifluorophenyl)ethyIJ-4-oxo- 

3,4-dihydroquinazolin-7-yI}-3- 

methyl-N'-[(1 S.5R)-2,6,6- 

trimethylblcyclo[3.1 .1]hept-3- 

yl]piperazine-1- 

carboximidamide 


563.7 


11 


AM. cm cwrel 

• ° o ^^YH^ch 


(3S)-ISK3-[(1R,2S)-2" 
hydroxy-2,3-dihydro-1 H- 
inden-1 -yl]-4-oxo-3,4- 
dihydroquinazoiiiv7-yl)-3- 
methyl-N'-[{1S2S.3S.5R)- 
2,6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

yOpiperazine-l- 

carboximidamfde 


555.7 


12 


9H3 p CWral 

" Oh 


(3S)-N44.4- 

difluorocyclohexyl)-N-(3-{2- 
[2-fluoro-4- 

(methyloxy)phenyl]ethyl}-4- 
oxo-3,4-dihydrt>quinazoiin-7- 
yl>3-methyipiperazine-1 - 
carboximidamide 


557.6 


13 




(3S)-N -{4-fluorc)cyclohexyl y 

N-(3-(2-[2.fluoro-4- 

(methyioxy)phenyI]ethyl}-4- 

oxo-3,4-dihydroquinazoiin-7- 

yl)-3-methylpiperazine"1- 

carboxinnldamlde 


539.6 


14 


CH3/ 0 H-K^CH3 
H CH3 


(3S)-N-{3-[(1SH- 

(hydroxymethyl)-3- 

methylbutylH-oxo-3,4- 

dihydroqulnazolin-7-yl)-3- 

methyl-N4(1S^S.5R)-2.6,6- 

trimethylbicydo[3.1 .1]hept-3- 

yl]pipera2ine-1- 

carboximidamide 


523J 
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15 




(3R.5S)-N-(3-{2-[2-fluort)-4- 

(methyto)cy)phenyl]ethyl}-4- 

oxo-3,4-dihydroquina2olin-7- 

yI)-3,5-dimethyl-N'-(2- 

methylcydohexyi)pIperazin&- 

1-carboximidamide 



549.7 



16 




(3R,5S)-N-(3-{2-p-fluoro-4. 

(methyloxy)phenyl]ethyI}-4- 

oxo-3,4-dlhydroquina20lin-7- 

yl)-3,5K«methyl-N'-(4- 

methylcyclohexyl)piperazine- 

1 -carboximidamide 



549.7 



17 




(3S,5S)-N-{3-12-(2.4- 
difluorophenyl)ethyi]-4-oxo- 

3.4- <nhydroquinazolin"7-yl}- 

3.5- dlmethyl-N'- 
[(1S.2S.3S,5R)-2,6.6- 
trlmethylbicyclop.l .1]hept-3- 
yl]piperazlne-1- 
carboximidamide 



18 




Chiral 



(3R,5S)-N43-[(1S)-2-[2- 

fluoro-4-(methyloxy)phenyl]- 

1 -(hydroxymethyl)ethyl]-4- 

oxo-3,4-<lhydroquinazolin-7- 

yl}-3,5-dlmethyl-N'- 

[(1S.2S,3S.5R).2.6,6- 

trimethylbicyclo[3.1 .1]hept-3- 

yOpiperazine-l- 

carboximidamide 



19 




Chhral 



(3S,5S)-N-{3-[(1S)-2-[2- 

fluoro-4-(methyIoxy)phenyl]- 

1 -{hydroxymethyl)ethyl]-4- 

oxo-3,4-dihydroqulnazDlin-7- 

yl^3,5-dlmethyl-N'- 

[(1S,2S,3S,5R>-2,6,6- 

trlmethylbIcyclo[3.1 .13hept-3- 

yOpiperazlne-1- 

carfooximidamide 



20 



CH, Chlral 



(3R,5S)-N-{H2-{4- 

fluorophenyl)et)iylH*o^ 

3.4- dihydroquinazirfIn-7-yl}- 

3.5- dimethyl-N'- 
[(1S,2S.3S,5R)-2,6,6- 
trimethylbicycio[3.1 .1]hept-3- 
yllpiperazine-1- 
carbaximidaiTiide 
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21 




f 



(3R)-3-(dlmethylamfno)-N-{3- 
{2-[2-fluor<>4- 

(methyloxy)phenyl]ettiyl}-4- 

oxo-3,4-dIhydroqu!nazolin-7- 

yl)-NH(1S.2S.3S,5R)-2,6,6- 

trimethylbicycIo[3.1 .1]hept-3- 

yl]py!T0lidine-1- 

carboximidamide 



22 




(3S>^(dimethylamino)-N-(3- 
{2-[2-fluoro4- 
(me1hyloxy)phenyl]ethyl}-4- 
oxo-3,4-dihydroquinazolin-7- 
yl)-N4(1 S^S.3S.5R)-2,6.6- 
trimethylbicyclo[3.1 .1]hept-3- 
yl]pyrT0lidhe-1- 
carboximidamlde 



23 




X OH 
H CH3 



(3S>-N-(3-{2-[2-fluoro4- 

(methyloxy)phenyl]ethyl}-4- 

ox(>^,4-d3iydroquinazolirv7- 

yl>4-hydroxy-3-methyI-N- 

t(1S^S,5RV2.6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

yi]piperazine-1- 

carix>ximidamide 



24 



(3S,5S)-N-{3-C2-(4- 
fluorophenyl)ethyl]-4-oxo- 

3.4- dihydroquinazolin-7-yl}- 

3.5- dimethyl444(1S^S,5R)- 
2.6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

yqpiperazine-1- 

carboximidamide 



25 




CH3 OWBl 

'.J CH, 



(3R,5S)-N-{3-|2-(2,4- 
difluoFophenyt)ethylH-oxo- 

3.4- dihydroqu!nazolin-7-yl}- 

3.5- dimethyl-N'- 
[(1S.2S^.5R)-2,6.6- 
ti1methylb!cyclop.1 .1]hept-3- 
yQpiperazine-l- 
cartxndmidamide 



26 




CH, cwol 
CHj 



(3R,5S)-IM-{3-[2-(2-fiuoro-4- 

methylphenyl)ethyl]-4-oxo- 

3,4-dihydroquinazolin-7-yl}- 

3,5<limethyl-N'- 

[(1S,2S,3S,5R>2,6,6- 

trimethylbtoydop.l .1]hept-3- 

yl]piperazine-1- 

carboximidamide 



126 
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27 




' (3S,5S)-N-{3-[2-(2-fluoro-4. 
methylphenyl)ethyl]-4-oxo- 
3,4-dlhydroquinazolin-7-yl}- 
3,5<Jimethyl-N*- 
[(1S,2S,3S,5R)-2,6,6- 
trimethylb!cyclo[3.1 .1]hept-3- 
yl]piperazlne-1- 
carboximidamide 


573.8 


28 


" Oh 


(3R.5S)-N^3-[(1S).2-(4. 

fluorophenyl)-1- 

(hydroxymethyl)ethyl]-4-oxo- 

3.4- dlhydroqu^na20lin-7-yl^ 

3.5- dlmethyl-N'- 
I(1S;2S,3S,5R)-2,6,6- 
trfmethylbicyclo[3.1 .1]hept-3- 
yl]plperazine-1- 
carboximidamide 


589.8 


29 


H CH, 


(3SH^43-|2-(4- 
fluorophenyl)8thyi]-4-oxo- 

3,4-dihydroquinazolin"7-yl}-4- 
hydroxy-^methyl-N'- 
[(1S,2S.5R).2,6,6- 
trimethylbicyclop.1 .IJhept-S- 
ylJpiperazine-l- 
carboximidamide 


561,7 


30 


" k^NH 


(3R.5S).N-{3-[2.(4- 
chlorophenyl)ethyl]-4-oxo- 

3.4- dihydroqulnazolin-7-yl}- 

3.5- dimeth^-N*. 
[(1S^S.3S,5R>2,6.6- 
trimethylbicyclo[3.1 .IJhept-^ 
yQpiperazine-1- 
carboximidamide 


576.2 


31 


" L^Ah 


(3R,5S>-N^3.|2-(2> 
dichlorophenyl)8thyl]^-oxo- 

3.4- dihydroquinazolin-7-yl}* 

3.5- dlmethyl-N4(1S;2S,5R>. 
2,6,6- 

trim6thylbicyclop.1.1]hept-a- 

yQpfperazine-l- 

carboximidamide 


610.6 


32 


6H3 


(3R,5S)-N-[3-[(1S>2-(4- 

chlprophenyl)-1- 

(hydroxymethyl)ethyI]-4^xa- 

3.4- dihydroqulnazolin-7-yl}- 

3.5- dimethyl-NH(18,2S,5R)- 
2,6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]piperazlne-1- 

carboximldamfde 


606.2 
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33 



6H3 



CH3 C«ml 
' CH3 

CH3 



{3R.5S>-N-{3-[(1S)-2. 
hydroxy-1- 

{phenylmethyl)ethyll-4-oxo- 
3,4-dihydroquinazolln-7-yl}- 
3,&-dimethyl-N4(1 S^S,5R)- 
2.6,6- 

trimethylbicyclop.l .1]hept-3- 

yQpiperazine-l- 

carboximidamide 



34 




PH3 ° 
-CH3 



5H3 



(3R,5S)-N-{3-[2-(4^lor6-2- 
fIuorophenyl)ethyll-4-oxo- 

3.4- dihydroquina2olin-7-yl)- 

3.5- dlmethyl-N4(1S.2S,5R). 
2.6.6- 

trimethylbicyclo[3.1 .1]hept-3* 

yl]plperazlne-1- 

carboximidamide 



35 




9^3 

CH3 



CH3 



(3R,5S>-N-(3-{2-[2-fluorcHl- 

(methyloxy)phenyqethylH" 

oxo-3,4-dihydropyrldop,3- 

d]pyrimidin-7-yt)-3,5- 

dimethyl-N4(1S^S,3S.5R)- 

2,6.6- 

trimethylbicyclop.1 .1]hept-3- 

yjjplperazine-l- 

carbo)dmidamide 



36 




Chlral 



(3S,5SH-cyanoN-(3-{2-[2. 
fluoro-4- 

(methyloxy)phenyIlethyl}-4- 

oxo-3,4-dihydroquinazolin-7- 

yl).3.5-dimethyI-N'- 

I(1S.2S.3S,5R)-2.6,6- 

trimethylbicydop.l .1]hept-3- 

yl]piperazine-1- 

carboximidamide 



37 




Chiral 



(3S,5S)-N-(3-{2-[2-fluora4- 

(metliytoxy)piienyl]etliylH- 

oxo-3,4-ditiydroqu!nazolin-7' 

yi)-N,3,5-trimethyl-N'- 

I(1S.2S.3S,5R)-2,6,6- 

trimethylbicydoI3.1 .1]hept-3- 

yl]plperazlne-1- 

carboxlmidamide 
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38 





CH, 



CH, 



(3S)-N-{3-{2-t2-fluorD-4- 
(methyloxy)phenyl]ethyl}-4- 
oxo-3,4-dihydroquinazolin-7- 
yl)-N'-{(1S,2S,3S,5R)-2- 
(hydroxymethyl)-6,6- 
dimethylbicyclo[3.1 .1]hept-3- 
yl]-3-methylplperazlne-1 - 
carboximidamide 



591.7 



39 



CI 



Hjq pH, Chiral 
CH, 



H CH, 



(3S)-N-{3-P-{4- 
chlorophenyi)ethyl]-4-oxo- 
3,4-dihydroquinazolin-7-yl}-3- 
methyl-N4(1 S,2S.3S,5R)- 
2.6.6- 

1rimethylbicycio[3.1 .1]hept-3- 

yQpiperazine-1- 

cartx>ximidaink!e 



562.2 



40 




CH3 



(3S)-N-{3-I(1S>-2-(2,4- 

dlfluorophenylH- 
(fluoromethyl)ethyl]-4-(»{o- 
3,4-d!hydFoquinazolin-7-yl}-3- 
methyl-N'-{(1 S.2S.3S.5R)- 
2.6.6- 

trimethylbicydo[3.1 .1]hept-3- 
yl]pipeFazine-1- 

carboximidamide 



41 



42 



CH, chtai 
CH, 



(3S)-N-{6-fluoro-3-t2-(4- 
fluorophenyl)ethyl]-4-oxo- 
3,4-dihydroquinazolin-7-yI}-3r 
methyl-N4(1 S.2S,3S,5R)- 
2.6.6- 

trimethylbi(7do[3.1 .IJhept-S- 

yl]pipera2dne-1- 

carboximidaniide 



ky^NH 

6H, 



(3R,5S)-N-{6-fluoro-3-[2-(4- 
fluorophenyl)efiiyl]-4-oxo- 

3.4- dlhydroquinazolin-7-yi}- 

3.5- dlmethyl-N'-((1S.2S.5R>- 
2.6,6- 

trimethylbic^cloES.1 .1]hept-3- 

yl]piperaizind-1- 

carboximidamide 



43 




CH, 



CH, 



H,C CI 



(3S)-N-(3-{(1 R>-2-I2-fluoro-4- 

(methyloxy)phen^1 - 

methylethyl}-4-axo^,4- 

dihydroquinazolin-7-yl)-3- 

melhyl-N'-[(1S.2S,3S,5R)- 

2.6.6- 

trimethylbicyclo[3. 1 .1]hept-3- 

yQpiperazine-l- 

carboximidamide 



129 
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44 


CH, 

d, H,C CH, 
9 H"V"^CH, 


(3S)-N-(6-fluoro-3-{2-[2- 
fluoro-4- 

(methyloxy)phenyQethylH- 

oxo-3,4-dihydroqufnazollrv7- 

yl)-3-methyl-N'- 

K1S;2S,3S,5R)-2,6,6. 

trimethylblcyclop.1 .1]hept-3- 

yl]piperazine-1- 

cartx>ximidamide 


593.7 


45 


CH, 

X H3C CH, 

CH, 


(3R.5S>.N-(6-fluoro^2-p- 
fluoro-4- 

(methyioxy)phenyl]ethyl}-4- 

oxo-3,4-dIhydroquinazoI[n-7- 

yl>^.5-dlmethyl-N*- 

[(1S2S.3S,5R)-2.6,6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]piperazine-1- 

carboximldamide 


607.8 


46 


CH. (Mai 

X\ ^ A ^ T-'iTCHs 


(3S>-N-[3-[2-(2-fluor<>4- 
m^ylphenyI)ethylH-oxo- 
3,4-dihydroquinazolin-7-y|}-3- 
methyl-N4(1 S.3S,5R)- 
2 6 6" 

trimethyibicycio[3.1 .llhept*^ 

yl]plperazine-1- 

carboximidamlde 


559.7 


47 


CH, aw 

en. 


(3R,5S)-N-(3-{(1R)-2-I2- 

fluoro-4-{methyloxy)phenyl]- 

1 -methyf ethyl}-4-oxo-3,4- 

dlhydroquinazDlin-7'-yi)-3,5- 

dlmethyl-N'-[(1S^S,3S,5R)- 

2.6,6- 

trimethylbicycloI3.1.1]h^^ 

yi]piperazlne-1- 

carboximldamide 


603.8 


48 


CH, Chw 


{3S,5S)-N-(3-{(1R)-2-[2- 

fluoro-4-(methyJoxy)phenyl]- 

1 •methylettiyl}-4-oxo-3,4- 

dihydroquinazolln-7-yl)-3,5- 

dlmethyl-N4(1S^S.3S,5R)- 

2.6.6- 

trimethylbicyc!o[3.1 .1]hept-3- 

yl]piperazine-1- 

cart>oximidamide 


603.8 
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49 


CH. com 


(3S)-N-{3-[(1 R)-2-(2-fluoro-4- 

methylphenyl)-1- 

methylethyq-4-oxo-3.4- 

clihydroquinazDlirv7-yl}-3- 

methyl-N4(1S;2S,3S.5R)- 

2.6,6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]ptperazine-1- 

carboxlmidamide 


573.8 


50 


CH. OUal 

" IyiIih 

CH, 


(3S,5S)"N-{3.K1R)-2-(2- 

fluoro-4-methylphenyl>-1- 

methylethyl]'4-oxo-3,4- 

dihydroquinazolin-7-yl}-3,5- 

dimethyl-N4(1 S.2S.3S,5R)- 

2.6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]pfperazine-1» 

carboximidamide 


587.8 


51 


CH, 


(3R.5S)-N-{3-[(1 R)-2-(2.4- 

dichlorophenyl)-1- 

methylethy!]-4-oxo-3,4- 

dlhydroquina2onn-7-yl}-3,5- 

dlmethyl-N4(1 S,2S.3S.5R)- 

2,6,6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]piperazine-1- 

carboximidamide 


624.7 


52 


CH3 

<='Y^ CH.O Hi'V^t""' 
CI ^mAAn-^n^v^CH, 


(3S)-N-{3-[(1R)-2-(2,4- 

dlchlorophenyl)-1- 

methylethyl]-4-oxo-3,4- 

dihydroquinazolin-7-yl}-3- 

methyl-N'-[(1 S,2S,3S,5R)- 

2,6.6- 

trimethylblcycIo[3.1 .1]hept-3- 

yl]plperazine-1- 

carboximidamide 


610.6 


53 


CK CWraJ 

Oh 


(3S)-N-{3-[(1R)-2-(4- 
fluorophenyl)-1 -methylethyl]- 
4-oxo-3,4-dihydroqulnazol!n- 
7-ylh3-methyl-N*- 
((1S,2S.3S,6R)-2,6,6- 
trimethylbicyclo[3.1 .1]hept-^ 
yl]p{perazin&-1- 
carboxlmjdamide 


559.7 
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54 




Chbaf 



(3R.5S)-N-{3-[{1R)-2-(4- 
fluorophenyl>-1 -methyiethyl}- 
4-oxo-3,4-dihydroquinazoliiv 
7-yl}-3,5-dimethyl-N'- 
[(1S;2S.3S.5R)-2,6,6- 
trimethylblcydop. 1 . 1 ]hept-3- 
yl]piperazine-1- 
cart)oximidamide 



55 



CHj 



(3S)-N-{3-K1R)-2-(4- 

dilorophenyl)-1-methylethyl]- 

4-oxo-3,4-dihydroquinazoBn- 

7-yl}-3^nethyl-N'- 

[(1S^S,3S.5R>-2,6.6- 

1rimethylbicyclop.1.1]hepi-3- 

yi]piperazine-i- 

carboximidamide 



56 



CI 



CH, O 




9"3 

CH, 

CH3 



(3R.5S)-N-{3-[(1R>-2-{4- 

chlorophenyl)-1-methyfethyq- 

4-oxo-3,4-clihydroquinazolin- 

7-ylh3,5^imethyl-.N'- 

t(1S^S,3S,5R)-2,6,6- 

trimethylbicyclop.1 .1]hept-3- 

yl]piperazine-1- 

carboxlmidamide 



57 



CH3 Chira 



6h, 



(3R,5S)-N-{3-[(1R)-2-{4- 

bromophenyl)-1-methylethyl]- 

4-oxo-3.4-dihydroquinazolin- 

7-yl}-3.&<limethyl-N'- 

((1S.2S.3S.5R)-2.6,6- 

tiimethyibicyclop.i .1]hept-3- 

yQpiperazine-l- 

cevboxfrnidamide 



58 



CMral 



(3R,5S)-N-(3-[2-(2.4- 

difluorophenyI)ethy!]-2,4- 

dioxo-1, 2,3,4- 

tetrahydroquinazolin-7-yl}- 

3.5-dtmethyl4SI4{1S;2S.5R)- 

2.6,6- 

trimethylbicyclop.l .1]hept-3- 

yl]p!pera2fne-1- 

carboximidamide 



59 




CHj 



(3S)-N-{3-[2-(4- 
fluorophenyl)ethyi]-1 -^nethyl- 
2,4-dloxo-1^,3,4- 
tetrahydroquinazDlin-7-yO-3- 
methyl-N4(1 S.2S.5R)-2,6,6- 
trimethyIbicyclo[3.1 .11hept-3- 
yQp[pera23'ne-1- 
carboximidamide 
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60 


CHj 


(3R.5S)-N-{3-t(1 S)-2-(2,4- 

dlchlorophenyl)-1- 

(hydroxymethyI)ethyl]-2,4- 

dfoxo-1, 2,3,4- 

tetrahydroquinazDlin-7-yl}- 

3,5-dimethyl-N'- 

[(1S,2S.3S,6R)-2,6,6- 

trimethyIbicyclo[3.1 .1 ]hept-3- 

yl]piperazine-1- 

carboximidamtde 


656.7 


61 


„_ CH. ChW 
O ' YTf-CH, 


(3S)-N-(2-hydroxy-3-methyl- 

4-oxa-3.4-dihydroquina2olin- 

7-y!)-3-methyl-N'- 

[(1S,2S.3S,5R>2,6.6- 

trimethylbfcydop.l .1]hept-^ 

yl]piperaztne-1- 

carboximidamide 


453.6 


62 


HC 


(3S)-N-[3-(2-{4-[(4- 

fluorophenyl)carbonyl]piperid 

ln-1 -yl}ethjrt)-2.4-dioxo- 

1 ,2,3,4-tetrahydroquffiazDlin- 

7-yil-3-methyl-N'- 

[(1S,2S,3S.6R)-2,6,6- 

trimethylbicyclo[3. 1 .1]hept-3- 

yQpiperazine-1- 

carboximldamide 


672.9 


63 


CH, 


(3S>N-{3-|2-{2,4- 
dichlorophenyl)ethyl]-2,4- 
dloxo-1, 2.3.4- 

tetrahydroqulna20lin-7-yl}-3- 

methyl-N'-[(1S.2S,3S.5R)- 

2,6,6- 

trimethylblcydop. 1 , 1]hept-3- 

yl]piperazine-1- 

carboximidamide 


612.6 


64 


CH, 


(3S)-N-(3-{2.[2-fluoro-4- 
(meth>rtoxy)phenyl]ethyI}-2,4- 
dioxa-1 ,2,3.4- 

tetrahydroquinazolin-7-yl)-3- 

methyl-N4(1S,2S.3S,5R)- 

2,6,6- 

trlmethylbicyclo[3.1 .llhept-S- 
yflpiperazine-l- 
cafbdxirnidafhide 


591.7 
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65 


lyNH 
CH, 


(3R,5S)-lvH3-{2-I2-fluoro-4- 

(methytoxy)phenylleth^}-2,4- 

dloxa-1 ,2,3,4- 

tetrahydroquinazo!!n-7-yl)- 

3,5-dimethyl-N'- 

[(1S;2S.3S,5R>.2,6.6- 

trlmethylbicydop.l .1]hept-3- 

yQpiperazine-l- 

carboximidamide 


605.8 


66 


9H3 p CWral 


(3S)-N44.4- 

difluorocyciohexyl)-N-(3-{2- 
p-f!uoro-4- 

(methyloxy)phenyqethyi)-2,4< 
dloxD-1 ,2,3,4- 

tetrahydroqujnazolln-7-yl)-3- 
methylpiperazine-1 - 
carboximidamide 


573.6 



[0243] The compounds in the following table were prepared using the 
methodology described in the previous Examples and Methods. The starting 
materials used in the syntheses are recognizable to one of skill in the art and 
are commercially available or may be prepared using known methods. 



Table of Examples 67-101 



No. 


Structure 


Name 


MH-i- 


67 




(3R.5S>-N-{3-{2-[2.fluor(M- 
{methyloxy)phenyOethyl}-2-[(4- 
methylpiperazln-1 -yl)methyq-4- 
oxo-3,4-dlhydroquinazoKn-7-yl}- 
3.5-dlmethy|.N'-[(1 S.2S,3S.5R)- 
2,6,6-trimethylbicycIo[3.1 .1 jhept- 
3-yQpiperazine-l- 
cariaoximidamide 


701.9 


68 


?^ CH, 


(3S)-N-{3-{2-[2-fluoro-4. 

(methyloxy)phenyl]ethyl}-2- 

[{methyloxy)methylH-oxo-3.4- 

d^hydroquina2ollrv•7-yl}-3-methy^ 

N4{iS.2S.5R)-2.6,6- 

trimethylbicyclo[3.1 .1lhept-3- 

yQpiperazine-l -carboximtdamlde 


619.8 
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69 


0 

T 

en 






(3S)-N-{3-[2-(4- 
fluorophenyl)ethyf]-2-[(4- 
methyipiperazin-l -yl)methyl]-4- 
oxo-3,4-dlhyclroquina2olin-7-yl}- 
3-methyl-N'-[(1 S,2S,3S,5R)- 
2.e,6-trimethylbicyclo[3. 1 . 1]hept- 
3-yl]piperazine-1- 
carboximidamide 


657.9 


70 








(3S)-N-[3-[2-(4. 
fluorophenyl)ethyl]^2-(1 H- 
lmldazDl-1 -ylmettiylH-oxo-3,4- 
dihydroquinazoiin-7-yl]-3-methyI- 
N4(1S^S,3S,5R>.2,6,6- 
trimethylbicyclo|3.1 .IJhept-d- 
yl]plperazine-1 -carboximidamide 


625.8 


71 


q 


a 


CMnI 


(3S)-N-{342-[2-fluort>-4- 

(methyloxy)phenyr|ethyl>-2- 

[iinino(4-methylpiperazin-1- 

yl)methyQ-4-oxo-3,4- 

dihydroqulnazolin-7-yl)-3-methyl- 

N'-[(1S.2S,3S,6R>.2,6.6- 

trimethylbIcyclo[3.1.1]hept-3- 

yl]piperazine-1 -carboximidamide 


700.9 


72 








(3S)-N-{3-I2-{4- 
fIuorophenyl)ethyl]-2-[(4- 
hydroxypiperidin-1 -yl)methyI]-4- 
oxo-3,4-dlhydroquina2olln-7-^}- 
3-methyl-N'-[(1S,2S,3S,5R)- 
2,6,6-trimrthylbicydop.1 .1]hept- 
3-yqprperazine-1- 
carboximidamide 


658.9 


73 








(3S)-N-[3-[2-(4- 

fluorophenyl)ethyl]-2-(1- 

methylethenyl>4-oxo-3,4- 

dihydroqulnazol!iv7-yl]-3-methyi- 

N4(1S.2S.3S,5R)-2,6,6- 

trimethy]blcyclo[3.1 .1]hept~3- 

yQpiperazine-1 -carboximidamide 


586.8 


74 








(3S)-N-{3-[2-(4- 
fIuorophenyi)ethyl]-2-[(3- 
hydroxyplperidin-1 -yl)methyl]-4- 
oxo-3,4"dlliydroquinazolin-7-yl>- 
3-memyl-N4(1S.2S^.6R)" 
2,6,&-trimethylbicyclo(3.1 .1]iiept- 
3-yi]piperazine-1- 
carboximidamide 


658.9 
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75 








(3SVN-[342-(4- 

fluorophenyl)ethylH-oxo-2-{2H- 
tetrazol-2"ylmethyI)-3,4- 
dIhydroquinazolin-7-yI]-3-fnethyl- 
N'-[(1S.2S,3S,5R)-2,6,6- 
trimethylbicycIo[3. 1 .1]hept-3- 
yQpiperazine-1 -carboximidamide 


627.8 


76 


f 






(3S)-N-(3-{2-[2-fluorcH^ 

(methytoxy)phenyl]ethyl}-2- 

methyl-4-oxo3,4- 

dihydroquina2olln-7-yl)-3-methyI- 

N4(1S.2S.3S,5R>'2,6,6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]piperazine-1 -carboximidamide 


589.8 


77 






1 T 


(3S)-N43-[2-(4. 

fluorophenyl)8thyl]-4-oxo-2- 

pyridln-4-yl-3,4- 

dihydroquinazolin-7-yl}-3-methyl- 
N'-K1S,2S.3S,5R).2,6.6- 
trimethylbicyclo[3.1 .1]hept-3- 
yl]piperazine-1-carboximidamide 


622.8 


78 






1 T 


(3S)-N-[3-[2-[2-fiuor<>4- 

(methyIoxy)phenyl]ethyI}-4-ox<>- 

2-(2H-tetrazol"6-yl)-3,4- 

dihydroquinazolin-7-yl]-3-methyl- 

N4(1S.2S,3S,6R)-2,6,6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]piperaztne-1 -carboximidamide 


643.8 


79 




0^ 


T 

Oil 


(3S)-N-[3-[2-(4- 

fluorophenyi)ethylI-2"(morphoIin- 
4-ylmethyl)4-oxo-3,4- 
dihydroquinazolln-7-yl]-3-meihyl- 
N4(1S,2S.3S,5R)-2,6.6- 
trimelhylbicyclo[3.1 .1]liept-3- 
yQpiperazine-1 -carboximidamide 


644.8 


80 






J " 


(3S)-N-[3.p-(4. 
fluorophenyl)ethyl]-2-(1 H- 
imldazol-l -ylmethyl)-4-oxo-3,4- 
dlhydroqulnazolin-7-yl]-3-methyi- 
N4(1S;2S.3S,5R>-2,6,6. 
tnmethylbicyclo[3.1 .1jliept-3- 
yl]piperazine-1 -carboximidamide 


625.8 


81 




3k, 


Jin ^FHi CWral 


(3S).N-{3-[2-(4- 

fluorophenyl)ethylH-oxo-2-(1 H- 
tetrazol-1 -ylmethyl)-3,4- 
dihydroquina2olin-7-yI}-3-methy!- 
N'-[(1S^S,3S,6R>-2.6,6- 
trimethylbicydop.l .1 Jhept-3- 
yi]piperazine-1 -carboximidamide 


627.8 
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82 



(3S)-N-{3-I2-(4- 

fluorophenyl)ethyl]-4-oxo-2- 

phenyl-3,4-dihydroqulnazolln-7- 

yl}-3Hmethyl-N'-[(1 S.2S.3S.5R)- 

2,6,6-trimethylbicyclo[3.1 .1]hept- 

3-yi]piperazine-1- 

carboximidamide 



621.8 



83 




(3S)-N-[3-[2-(4- 

fluorophenyl)ethyl]-2-(2- 

methylpropyl>4-oxo-3»4- 

dihydroquinazoIin-7-yl]-3-methyl- 

N'-[(1S.2S,3S,5R)-2.6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]plperazine-1-carboximidamide 



601.8 



84 




{3S)-N-(3-[2-{4- 
fiuorophenyl)ethyl]-2-{2-[4- 
(methyloxy)phenyl]ethylH-oxo 
3,4-dihydroquinazolin-7-yl)-3- 
methyI-N'-[{1 S,2S.3S;5R)-2,6.6- 
trimethylbicyclo[3.1 .1]hept-3- 
yt]piperazi ne-1 -carboximidamide 



679.9 



86 



(3S)-N-I3-p-(4- 

fluorophenyl)ethyl]-2-(4- 

methylcyclohexyi>4-oxo-3,4- 

dihydroquinazolirv-7-yl]-3-methyl- 

N4(1S.2S,3S,5R>-2,6,6- 

trlmethylbicyclo[3.1 .1]hept-3- 

yl]piperazine-1 -carboximidamide 



641.9 




(3S)-N-(2,3-bis{2-[2-fluoro-4- 
(methytoxy)plienyi]ethyi}-4-(»co- 
3,4-dihydroquinazolirv-7-yl>-3* 
methyl-N'-.[(1 S,2S,5R>.2.6,6- 
trlmethylbicyclo[3.1 .1]hept-3- 
yQpiperazine-l -carboximidamide 



727.9 



87 




(3S).N-I3«[2-(4- 

fluoroplienyi)ethylH-oxo-2-(2- 

phenyIetliyl)-3,4- 

dihydroquinazolin'-7-yl]-3-methyl- 

N4(1S^S.3S,6R>.2,6,6- 

trime1hylbicyclo[3.1 .1]hept-3- 

yi]piperazine-1-carboximldamide 



649.9 
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88 




01 


(3S)-N-(2-{[(2.4- 

difluorophenyl)oxy]methyl)-3- 

methyl-4-oxo-3.4- 

dihy<lroquinazolin-7-yl)-3-methyl- 

N4(1S,2S,5R>.2.6,6- 

trimethyIbicyclo[3.1 .1]hept-3- 

yl]piperazin&-1-carboximidamide 


580.7 


89 




0 


r 


(3S)-N.I2-({I2-fluoro-4- 

(melhyloxy)phenyl]oxy}methyl)- 

3-methyl-4-oxo-3,4- 

dihydroqulnazolin-7-yO-3-methyl- 

N4(1S,2S.3S.5R)-2,6,6- 

trimethylbicyclo|3.1 ,1]hept-3- 

yl]piperazine-1 -carboximidamide 


592.7 


90 








(3S)-N-(2-{2-I2-fluoro-4- 

(methyloxy)phenyI]ethy!)-3- 

methyI-4-oxo-3,4" 

dlhydroquinazolirv7-yI)-3-methyl- 

N4(1S^S.5R)-2.6,6- 

ti1methylbicyclo[3.1 .1]hept*3- 

yQpfperazine-l-carboximidamide 


590.8 


91 


N-N 


(3S>-3-methyl-NH3-rnethyl-4- 
oxo-2-{1 H-tetra2oH-ylmethyl>- 
3,4-dihydroquinazoItn-7-yl]-N- 
[{1S,2S,5R)-2.6,6- 
trimethylbicydo^.1 .1]hept''3- 
yqpiperazine-1-carboxhnidamide 


520.7 


92 






(3S)-N-(2-{K4. 

fluorophenyl)oxy]methyl)-3- 

methyl-4-oxo-3,4- 

dihydroqulnazolin-7-yl)-3-methyl- 

N'-[(1S,2S.5R)-2.6.6- 

trimethylbicycIo[3.1 .1]hept-3- 

yqpiperazin&-1 -carboximidamide 


562.7 


93 


CH, 


(3S)-N-(2^[(4- 

chIorophenyi)oxy]methy|}-3- 

methyl-4-oxo-3,4- 

dihydroqulnazoliiv7-yl)-3-methyl- 

N'-[(1S,2S.3S,5R).2,6,6- 

trimethylbicydop.1 .1]hept-3- 

yf]piperazine-1-carboximiclamide 


579.2 
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94 


76 


3l 


7^' 


(3R,5S>N-(2-{[(4- 

fIuorophenyl)oxy]methyl}-3- 

methyf-4-oxo-3,4- 

dihydroqulnazoIin-7-yl>-3,5- 

dimethyl-N4(1S^S,3S,5R)- 

2,6,6-trimelhylblcyclo[3.1 .1]hept- 

3-yOpiperazind-1- 

carboximldamide 


576.7 


95 


0 

r 


0 


. 

s 

CH, 


(3R.5S)-N-(2-{[{2.4- 
difluorophenyl)oxy]methyt>-3- 
methyl-4-oxo-3,4- 
dlhydroquinazolin-7-yl)-3,S- 
dlmethyl"N'-[(1 S2S,5R)-2,6,6- 
tr1m6thyIbicyclo[3.1 .1]hept-3- 
yQpiperazine-l -carboxim idamide 


594.7 


96 








(3R,5S)-N-[2-({[2-fluoro-4- 

(methyloxy)phenyQoxy}methyl)- 

3-methyl-4-oxo-3,4- 

dihydroquinazolin-7-yl]-3,5-^ 

dimethyl-N4(1S,2S,3S;5R)- 

2,6,6-trimefhylbicycto[3.1 .1]hept- 

3-yl]piperazine-1- 

carboxhrnidamide 


606.8 


97 








(3S)-N-(2^[(2.4- 

dichlofX)phenyl)Qxy]methyl}-3- 

methyt-4-oxo-3,4- 

dlhydroqulnazolin-7-yl)-3-methyl- 

N*-[(1S,2S,3S,5R)-2.6,6- 

trimethylblcyclo[3,1 ,1]hept-3- 

yl]pfperazine-1-carboximidamid6 


613.6 


98 






1 

V 


(3R.5S)-N.(2-a(2,4- 

dichlorophenyl)oxy]methyl}-3- 

meihyl-4-oxo-3,4- 

dihydroqulnazoIin-7-yl)-3,6- 

dimethyl-N4(1 S,2S,5R>2,6,6- 

tnmefhyiblcyclo[3.1 .1]hept-3- 

yQpipefBzine-1-carbaxImidamide 


627.6 


99 


CH 


a 


H^CH. 


(3S)-N-[3-{2-[2-fluoro-4- 

(methyloxy)phenyq6thyl}-2-(4- 

methylpiperazin-1-yl)-4-oxo-3.4- 

dihyclroqutna2»iin-7ryl]-3-methyl- 

N4(1Si2S,3S.5R)-2,6,6- 

trimethylbicycio[3.1 .1]hept-3- 

yQpiperazine-1 -carboximidaniide 


673.9 
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100 




(3S)-N-[2-({[2-fluorc>4- 

(methyloxy)phenyl]oxy}methyl)- 

4-oxo-3-(phenylmethyl)-3,4- 

dlhydroquinazolin-7-yll-3-methyl- 

N4(1S^S.3S,5R).2.6.6- 

trinnethytbicyclo[3.1 .1]hept-3- 

yQpiperazine-l-carboximidamide 


667.8 


101 


HjC CH, CfcW 

CH, 


(3S)-3-methyl-N42-[(4- 

methylplperazin-l -yl)methyI]-4- 

oxo-3-prop-2-enyl-3,4- 

dihydroqulnazoIirv7-yl}-N- 

[(1S^S.3S,5R)-2.6.6- 

trlmethyIbicyclo[3.1 .1]hept-3- 

yqpiperazne-l-carboximidamide 


675.8 



[0244] The compounds in the following table were prepared using the 
methodology described in the previous Examples and Methods. The starting 
materials used in the syntheses are recognizable to one of skill in the art and 
are commercially available or may be prepared using known methods. 



Table of Examples 102-112 



No. 


Structure 


Name 




102 


CH, Cttal 
n HjQ CH. 

F N,-^AfeAj.Aj^^..CH3 


(3R,5S)-N-<3-{2-[2-fluoro-^ 
(methyloxy)phenyi]ethyiH- 
oxo-3,4-dlhydro-1 .2,3- 
benzotria^n-7-yl)-3,5- 
dlmethyl-N'-[(1 S^S.3S,5R)- 
2.6.6- 

trimethylbicycto[3.1 .1]hept-3- 

yl]piperazine-1- 

cart)oxImidamide 


590.8 


103 


CHa CH, 
P kAAyA^^^^CH, 

. 6h, 


(3R,5S)-N.(2-{2-p-fluoro-4- 
(methyloxy)phenyl]ethyl}-1 - 
oxo-1 ,2-dihydroisoquinolin-6- 
yl)"3,5-dlmethyl-N'- 
[{1S.2S.3S,5R).2.6,6. 
trlmethyIbicyclo[3. 1 .llhept-S- 
yllpiperazine-l- 
carboximidamide 


588.8 
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104 




(3S)-N-{2-[2-(2,4. 
difluorophenyl)ethyl]-1 -oxo- 
1 ,2-dihydrolsoquinoiin-6-yl}-3- 
methyl-N'-[(1S,2S,3S,5R)- 
2,6.6- 

trimethylbicyclo[3.1 .1]hept-3- 

yl]piperazlne-1- 

carboximidamide 


562.7 


105 




(3S)-N-[3-{2-[2-fluoro-4- 

(methyloxy)phenyl]ethylH- 

oxo-2-{1 ,3-thlazo|.2-yl>-3.4- 

dihydroquinazolin-7-ylj-3- 

methyl-N4(1S,2S,3S,5R)- 

2,6,6- 

trimethylblcyclo[3.1 .1]hept-3- 

yl]piperazine-1- 

carboximidamide 


658.9 


106 




(3S)-N-[3-[2-(4- 

fluorophenyl)ethyI]-4K)xo-2- 

(4H-1 .2,4-tria20|.3-yl>^,4- 

djhydroquinazolln-7-yl]-3- 

methyl-N4(1S^S,3S,5R)- 

2.6.6- 

trlmethyIbicyclo[3.1 .1]hept-3- 
yl]pjpera2ine-1- 

uanjoxiiniuaniiue 


612.8 


107 




(3S)-N-{3.[2-(4- 

fluorophenyl)ethylJ-4-oxo-2- 

pyridin-3-yl-3,4- 

dlhydroqulnazoIln-7-yl}-3- 

methyl-N'-[(1S.2S,5R)-2,6.6- 

trimethylblcyclop.1 .IJhept-S- 

yl]piperazine-1- 

csrboxnmlflanriirio 


622.8 


108 


F ^ Mr P^*a ^ 


(3S)-N-{3-[2.(4- 

fluorophenyl)ethylH-oxo-2- 

pyridin-2-yl-3,4- 

djhydroquina2olin-7-yl}-3- 

methyl-N4(1S.2S,5R)-2,6,6- 

trim8thyIblcyclo[3.1.1]hept-3- 

yljplperazlne-l- 

cart>oximldamide 


622.8 


109 


llji " Oh 


(3S)-N-{3-[2~(4- 

f!uorophenyl)ethyl]-4-oxo-2- 

pyrazin-2-yl-3,4- 

dihydroquinazolin-7-yl}-3- 

methyl-N4(1S,2S.3S.5R)- 

2.6.6-trlmethylbicyclo[3.1.1- 

lhept-3-yl]piperazine-1 - 

carboximidamide 


623.8 



141 



wo 03/099818 



PCTAJS03/16442 



110 




(3S)-N-[a-[2-{4- 

fluorophenyl)ethyl]-2-{5- 

methylpyrazin-2-yt)-4-oxo-3,4- 

dihydroquina2olin-7-yl]-3- 

methyl-N4(1S,2S.3S.5R)- 

2,6,6-trimelhylblcyclo[3.1 .1]- 

hepW-yl]piperazlne-1- 

carboximidamkJe 


637.8 


111 




(3R>^(fluoromethyl)-N-(3-{2- 
[2-fluoro-4- 

(methytoxy)phenyl]ethyl}-4- 

oxo-3,4-dihydroquinazolin-7- 

yl)-N'-t(1S,2S.3S,5R)-2.6,6- 

trimethylblcyclo[3.1 J]hept-3- 

yl]plperazine-1- 

carboximidamide 


593.7 


112 


CH. «*" 
^ Hp CH, 


(3RHM-(3-{2-[2-fluoro-4- 

(methyloxy)phenyl]ethyIH- 

oxo-S.A-dlhydroqufnazoHn-Z- 

yf)-3-(trifluoromethyl)-N- 

[(1S^S.3S.5R)-2,6,6- 

trimeth\rtblcycloI3.1 .1]hept-3- 

yl]piperaz]'ne-1- 

cart>oximidaniide 


629.7 



[0245] EC50 values of test compounds were determined by treating 
cells expressing MC4-R with test compound and lysing the cells and 
measuring intercellular cAMP concentration with an Amersham-Pharmacla 
RPA-559 cAMP Scintillation Proximity Assay (SPA) kit. The compounds 
described above were synthesized and tested according to this assay. Each 
of the named compounds of Examples 1-104 exhibited -log EC50 values 
above about 3. Examples 105-1 12 will be found to exhibit Aog EC50 values 
above about 3. For this reason, each of the exemplary compounds are 
individually preferred and are pretended as a group. Flirthemiore, the groups 
corresponding to through R^, R^' through R*', L, Y, and W for each of tiie 
named compounds of Examples 1-112 are also preferred. Nomenclature for 
these compounds was provided using ACD Name version 5.07 software 
(November 14, 2001) available from Advanced Chemistry Development. Inc 
and Chemlnnovation NamExpert + Nomenclator™ brand software available 
from Chemlnnovation Software, Inc. Some of the starting materials were 
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named using standard lUPAC nomenclature. Example compounds 1-112 are 
illustrative and should not be constnjed as limiting of the instant invention. 

In Vivo Studies of MC4-R Agonists on Energy intalce, Body Welgiit, 
Hyperinsuiinemia, and Giucose Levels 

[0246] In vivo studies are conducted to observe the effect of MCR-4 
agonists on energy intake, body weight, hyperinsuiinemia, and giucose levels. 
All studies are conducted with male 9-10 weeic old ob/ob mice which display 
early onset of obesity, insulin resistance and diabetes due to teptin deTiciency. 
Mice are acclimated in the facility for 1 weeic before studies and are caged 
individually. Vehicle-treated (control) and drug treated mice studies are 
always mn in parallel. In muiti-day studies, mice (8-15 per group) are 
monitored for baseline body weight, fasting levels of glucose, insulin, blood 
lipids and energy expenditure and then injected twice daily (9 a.m. and 5 p.m.) 
with 3 mg/kg of a l\^C4-R agonist of the present invention for 4 weeks. Body 
weight as well as food and water inteke are monitored daily. Animals are 
fasted overnight for measuremente of fasting levels of glucose, insulin, and 
lipids once a week until the end of ttie study. Energy expenditure (resting 
metabolte rate, i.e., O2 consumption and CO2 production) are monitored in air 
tight chambers at the end of the study on fed animals. O2 consumption and 
CO2 production are measured using Oxymax systems (Columbus 
Instruments). Oral glucose tolerance test (OGTT - a routine test for diabetes 
and glucose intolerance) is perfonned on ovemight fasted mice at the end of 
tile study. Blood glucose and oral giucose tolerance are measured using a 
glucose monitor (Onetouch sold by Lifescan). Free fatty acids are measured 
using an non-esterified free fatty acids enzymatic assay (Waco Chemicals). 
Serum Insulin levels are measured by immunoassay (Alpco). 

Results 

[0247] The effect of the compounds of the present invention on food 
intake is detemnined by measuring grams/mouse/day throughout a 4 week 
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Study. Food is monitored every morning. Cumulative food intake represents 
the total amount of grams the mice consume during the study. A significant 
reduction in food intake is demonstrated in those mice treated IP with the 
compounds of the present invention. 

[0248] The effect of the cohipounds of the present Invention on body 
weight is detenmlned by measuring grams/mouse throughout a 4 week study. 
Mice are weighed every morning. A significant body weight redudfon is 
demonstrated in those mice treated IP with the compounds of the present 
Invention. 

[0249] The effect of the compounds of the present Invention on blood 
glucose levels is determined by measuring blood glucose levels as 
represented as mg of glucose/dL of blood. Mice are fasted overnight and 
glucose levels are measured tiie following moming. Vehicle treated mice 
show an increase In blood glucose consistent with the rapid progressiori of 
diabetes in this mouse strain whereas, diabetes is slowed down considerably 
In dmg treated mice. A significant reduction in fasting glucose levels Is 
demonstrated in those mice treated IP wrth the compounds of tiiis invention. 

[0250] The effect of tiie compounds of tiie present Invention on glucose 
levels during oral glucose tolerance test (OGTT) is detenmlned by measuring 
blood glucose In overnight fasted mice. Blood glucose is represented as mg 
of glucose/dL of blood. Glucose levels are measured the following morning. 
Orally administered glucose quickly elevates blood glucose, similar to a meal, 
and the response to this exogenous glucose gives a measure of how well the 
body regulated glucose homeostasis. Vehicle treated mice show an elevated 
response to glucose consistent wrtii their diabetic state, whereas drug treated 
mice show a very much improved glucose disposal. 

[0251] The effect of tiie compounds of the present Invention on free 
fatty add (FFA) levels is detenmlned by measuring mmoles of FFA/L of serum. 
Mice are fasted overnight and free fatty acid levels are measured ttie following 
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morning. Vehicle treated mice show elevated levels of FFA throughout the 
study consistent with their obese state, whereas the drug treated mice 
diabetes show a dramatic decrease. 

[0252] The efffect of the compouhds of the present invention on serum 
insulin levels is detemiined by measuring seaim insulin levels one hour after 
single IP dosing of 1 and 3 mg/kg in oyemight fasted ob/ob mice. Serum 
insulin levels are represented as ng of insulin/mL of serum. Drug treated mice 
show a dose dependent decrease relative to vehicle. 

[0253] It is understood that the invention is not limited to the 
embodiments set forth herein for illustratbn, but embraces all such fonms 
thereof as come within the scope of the following claims. 
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CLAIMS 

What is claimed is: 
1 1 . A compound of fomiula lA, IB, or IC 




lA IB 

o 




2 IC 

3 wherein 

4 is selected from the group consisting of CR^ and N; 

5 is selected from the group consisting of CR^ and N; 

6 Z^ is selected from the group consisting of CR^ and N; 

7 is selected from the group consisting of substituted and 

8 unsubstituted arylalkyi, heteroarylalkyi, aryl, heteroaryl, heterocydyl, 

9 cycloalkyl, heterocyclylalkyl, cycloalkylalkyi, alkenyl, alkynyl, and alkyi groups; 

10 R^ is selected from the group consisting of H, and substituted 

1 1 and unsubstituted alkyi, alkenyl, alkynyi, cycloalkyi, aryl, heteroaryl, 
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12 heterocyclyl, arylalkyl. heteroarylalkyi, cydoalkylalkyl, alkylcarbonyl, and 

13 arylcarbonyi groups; 

14 is selected from the group cxsnsisting of H, and substituted 

15 and unsubstituted arylalkyl, heteroarylalkyi, alkoxy, alkylamino, dialkyiamino, 

16 aryl, heteroaryi, heterocyclyl, cydoalkyl, heterocyclylalkyl. cydoalkylalkyl. 

1 7 alkenyl, alkynyl^ and alkyi groups; 

18 R*. R^, and R® are independently selected from the group 

1 9 consisting of H, CI, I, F. Br, OH. NH2, CN, NOa, and substituted and 

20 unsubstituted alkoxy. alkyI, alkenyl, alkynyl, alkylamino, dialkyiamino, 

21 cycloalkyi, hetero(^lylamino, heteroarylamino, aminocarbonyi, 

22 aikylamlnocarbonyf, dialkylaminocarbonyt, cydoalkyiaminocarbonyl, 

23 arylaminocarbonyl, heterocydylaminocarbonyl, and heteroarylaminocarbonyl 

24 groups; 

25 W is a group of fomiula IIA or. IIB; 

26 IIA IIB 

27 R^' is selected fifom the group consisting of l-l, and substituted 

28 and unsubstituted alkyI, alkenyl, alkynyl. cycloalkyi, aryl, heteroaryi, 

29 heterocyclyl, arylalkyl, hateroarylalkyi, and cydoalkylalkyl groups; 

30 R^' is selected from the group consisting of H, and substituted 

31 and unsubstituted alkyi, alkenyl, alkynyl. cycloalkyi, aryl, heteroaryi, 

32 heterocydyl. arylalkyl, heteroarylalkyi, and cycloalkylalkyi groups; 
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33 or R^' and R^', together with the nitrogen to which they are 

34 bound, fonn a substituted or unsubstituted heterocyclyl or heteroaryl group; 

35 R^' is selected from the group consisting of H, and substituted 

36 and unsubstituted aryi, alkyi, alkenyl, alkynyl, cydoalkyl, heteroaryl, 

37 heterocyclyl, heterocyclylalkyl, arylalkyi, heteroarylalkyi, and cydoalkylalkyl 

38 groups; 

39 R^' is selected from the group consisting of H, and substituted 

40 and unsubstituted atkyi, alkenyl, alkynyl, cycloalkyi, heterocyclylalkyl, 

41 cydoalkylalkyl, aryl, heteroaryl, heterocydyl, arylalkyi, and hetenoarylalkyi 

42 groups; and 

43 prodrugs thereof, pharmaceutically acceptable salts thereof, 

44 stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides thereof, 

45 or solvates thereof. 

1 2. The compound of daim 1 , wherein R^ is H. 

1 3. The compound of daim 1 , wherein is a CR^ group, 

2 is a CR^ group, and Z^ is a CR^ group. 

1 4. The compound of daim 3, wherein at least one of R^ R^ 

2 orR^lsaF. 

1 5. The compound of claim 1 , wherein at least one of Z\ Z^ 

2 orZ^isN. 

1 6. The compound of daim 1 , wherein R^ is selected from 

2 the group consisting of substituted and unsubstituted cydoalkyi, polycyclic 

3 cycloalkyi, alkenyl, alkyi, and aryl groups. 

1 7. The compound of claim 1 , wherein R^' is H and is 

2 selected from tiie group consisting of substituted and unsubstituted alkyI, 

3 arylalkyi, and heteroarylalkyi groups. 
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1 8. The compound of claim 1 , wherein R^' is H and R^* is 

2 selected from the group consisting of substituted and unsubstituted 

3 diallcylaminoethyl, 4-ethyIbenzyl, 3-chlorobenzyl, 2,4-dichlorobenzyl, 3- 

4 methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyi, 2-chlorobenzyl, and 

5 thiophene groups. 

1 9. The compound of claim 1 , wherein R^* and R^ may be the 

2 same or drfferent and are each independently selected from the group 

3 consisting of substituted and unsubstituted allo/i, arylallcyl, and heteroarylalicyl 

4 groups. 

1 10. The compound of claim 1 , wherein R^' and may be the 

2 same or different and are each independently selected from the group 

3 consisting of substituted and unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 

4 3-chlorobenzyl, 2,4-dlchlorobenzyl, 3-methylbenzyl, benzyl, 4-fIuorobenzyl, 3- 

5 methoxybenzyi, 2-chlorobenzyl, and thiophene groups. 

1 11. The compound of claim 1 , wherein R^' and R^, together 

2 with the nitrogen to which they are bound, fonm a substituted or unsubstituted 

3 heterocyclyl group. 

1 12. The compound of claim 1 , wherein R^' and R^, together 

2 with the nitrogen to which they are bound, form a substituted or unsubstituted 

3 piperazino, morpholino, pynolidino, piperidino, homopiperazino, or azepino 

4 group. 

1 13. The compound of claim 1 , wherein R^ is a 2,4- 

2 disubstituted phenylethyl group. 

1 14. The compcHind of claim 1, wherein R^ Is se^^ 

2 group consisting of phenylethyl, 2.4-dichlorophenylethyl. 4- 

3 methoxyphenylethyl, 4-phenoxyphenylethyI, 4-bromophenyIethyl, 4- 

4 methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 

5 2-methoxyphenylethyl, 2-chlorophenylethyl. 2-fluorophenylethyl, 3- 
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6 methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, indolylethyl, 4- 

7 hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chlon>4-iodophenylethyl, 2- 

8 fluoro-4-fnethylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4- 

9 bromophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4- 

10 fluonophenylethyl, 2,4-drfluorophenylethyl, 2,4-dimethylphenylethyl, 2,4- 

1 1 dimethoxyphenylethyl, (2-pyridy()ethyl, (3-pyridyl)ethyl, (4-pyridyI)ethyl, 

12 (pyridyl)(hydroxymethyl}ethyl, and (phenyl)(hydroxymethyl)ethyl groups. 

1 15. The compound of claim 1 , wherein is selected from the 

2 group consisting of substituted and unsubstltuted 

3 (heteroaryl)(hydroxymettiyl)ethyl, (aryl)(hydroxymethyl)ethyl groups, 

4 (aryI)(alkoxymethyl)ethyl, (aryl)(aryloxymethyl)ethyl, 

5 (aryl)(arylalkoxymethyl)ethyl. (aryl)(heteroaryloxymethyl)ethyl, 

6 (aryl)(heterocyclyloxymethyl)ethyl, (heteroaryl)(alkoxymethyl)ethyl, 

7 (heteroaryl)(aryloxymethyl)ethyl, (heteroaryl)(arylalkoxymethyl)ethyl, 

8 (heteroaryl)(heteroaryloxymethyl)ethyl, and 

9 (heteroaryl)(heterocyclyloxymethyl)ethyl groups. 



1 16. The compound of claim 1 , wherein the compound has the 

2 fomiula IB and is H. 

1 17. A composition comprising the compound of claim 1 and a 

2 phamiaceutically acceptable carrier. 

1 1 8. A method of treating an MC4-R mediated disease, 

2 comprising administering to a subject in need thereof, the compound of daim 

3 1. 

1 19. The method according to claim 18, wherein the disease is 

2 obesity ortype II diabetes. 
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1 20. A compound offbimulalA or IC 

Q O 




2 'A IC 

3 wherein 

4 is selected from the group consisting of CR'^ and N; 

5 l^te selected from the group consisting of CF^ and N; 

6 is selected from the group consisting of CR® and N; 

7 R** is selected from the group consisting of H, substituted and 

8 unsubstituted arylalicyl, heteroarylall<yi, aryl, heteroaryl. heterocyclyl, 

9 cycloalkyl, heterocydyialkyl, cycioaikylaiicyi, alkenyl, aikynyt. and alkyi groups; 

10 1^ is selected from the group consisting of substituted and 

1 1 unsubstituted arylalkyl, heteroarylalk^, alkoxy, aryloxyalkyi, alkylamino, 

12 dialkylamino, aryl, heteroaryl, heterocydyl, cycloalkyl, heterocydyialkyl, 

13 cycloalkylalkyi, alkenyl, alkynyl, alkyI groups, and -C(=NH)-heterocyclyl 

14 groups, and groups of formula -LR^; 

15 R*. R', and R* are independently selected from the group 



1 6 consisting of H. CI, I, F. Br. OH, NH2, CN. NQ2. and substituted and 

1 7 unsubstituted alkoxy. alkyi. alkenyl, alkynyl, alkylamino, dialkylamino, 

18 cydoalkyi, heterocyd^amino. heteroaryiamino, aminocarbonyt, 

19 alkylaminocarbonyl. dialkylaminocarbonyl, cydoaikylaminocarbonyl. 

20 arylaminocarbonyl. heterocydylaminocarbonyl, and heteroarylaminocart}onyl 

21 groups; 
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22 W is a group of formula If A or liB; 




IIA ilB 



24 R^' is selected frorn the group consistirig of H, and substituted 

25 and unsubstituted alkyi, alkenyl, alkynyi, cydoalkyl, aryi, heteroaryl, 

26 heterocyclyl, arylalkyl, heteroarylalkyl, and cycloalkylalkyi groups; 

27 is selected from the group consisting of H, and substituted 

28 and unsubstituted alkyi, alkenyl, alkynyl, cycloalkyi, aryl, heteroaryl, 

29 heterocyclyl, arylalkyi, heteroarylalkyi, and cycloalkylalkyi groups; 

30 or R^' and R^, together with the nitrogen to which they are 

31 bound, form a substituted or unsubstituted heterocyclyl or heteroaryl group; 

32 R^' is selected from the group consisting of H, and substituted 

33 and unsubstituted aryl, alkyI, alkenyl. alkynyl, cycloalkyi, heteroaryl, 

34 heterocyclyl, heterocyclylalkyi, arylalkyi, heteroarylalkyl, and cycloalkylalkyi 

35 groups; 

36 R^' is selected from the group consisting of H. and substituted 

37 and unsul>stituted alkyI, alkenyl, alkynyl, cycloallcyl, heterocydylalkyl, 

38 cycloalkylalkyi, aryl, heteroaryl, heterocyclyl, arylalkyi, and heteroarylalkyl 

39 groups; 

40 L is selected from the group consisting of a covaient bond, 

41 -CHr, -0-, and -NH-; 
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42 is Is selected from the group consisting of substituted and 

43 unsubstituted arylaminoalkyi, aryi, and aryioxyall(yl groups or is selected from 

44 a group of fomnula IIC; 

45 lie 

46 wherein Y is selected from the group consisting of CH2, 0, S, 

47 and NR® where R* Is selected from the group consisting of H, and sutistituted 

48 and unsiJt>stituted all(yl groups; 

49 R* is selected from the group consisting of H, a halogen. 

50 hydroxyl. carboxylic acid, and substituted and unsubstituted alkyi, amino, 

51 all^mlno, diallQ^amino, alkylamlnoall<yi, heterocydyl, alkoxy, carbonyi, and 

52 aminocarfoonyi groups; 

53 m is an integer selected from 0, 1 , or 2; and 

54 prodrugs thereof, phamnaceuticaiiy acceptebie salts thereof, 

55 stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides thereof, 

56 or solvates thereof. 

1 21. The compound of daim 20, wherein R^ is H. 

1 22, The compound of daim 20. wherein R^ is an alkyI group. 

1 23. The compound of daim 20, wherein R^ is an alkyI group 

2 selected from the group consisting of methyl, ethyl, propyl, butyl, and pentyl 

3 groups. 

1 24. The compound of daim 20. wherein R* is a substituted or 

2 unsubstituted aikenyl group. 
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1 25. The compound of claim 20, wherein 7} is a CR"^ group, 

2 is a CR^ group, and is a CR® group. 

1 26. The compound of claim 25, wherein at least one of R^, 

2 R^,orR^isaF. 

1 27. The compound of claim 20, wherein at least one of Z^, Z^, 

2 orZ^lsN. 

1 28. The compound of daim 20, wherein R^' is H and R^' is 

2 selected from the group consisting of substituted and unsut>stituted alkyi, 

3 arylalkyi, and heteroaryiaikyl groups. 

1 29. The compound of claim 20, wherein R^' is H and R^' is 

2 selected from the group consisting of substituted and unsubstituted 

3 diall^laminoethyl, 4-ethylbenzyl, S-chlorobenzyl, 2,4-dichlorobenzyl, 3- 

4 methylbenzyl, benzyl, 4-fluorDben2yl, 3-methoxybenzyl, 2-chloroben2yl, and 

5 thiophene groups. 

1 30. The compound of claim 20, wherein R^' and R^ may be 

2 the same or different and are each independently selected from the group 

3 consisting of substituted and unsubstituted alkyI, arylalkyi, and heteroaryiaikyl 

4 groups. 

1 31 . The compound of dalm 20, wherein R^' and R^ may be 

2 the same or differerYt and are each independently selected from the group 

3 consisting of substituted and unsubstituted diaikylaminoetiiyl, 4-ethylbenzyl, 

4 3-chlorobenzyf, 2,4-dichloroben2yl, 3-methylbenzyl, benzyl, 4-fluorobenzyl, 3- 

5 methoxybenzyl, 2-chlorobenzyl, and thiophene groups. 

1 32. The compound of claim 20, wherein R^' and R^, together 

2 with the nitirogen to which they are bound, form a substituted or unsubstituted 

3 heterocydyl group. 
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1 33. The compound of claim 20, wherein R^' and R^', together 

2 with the nitrogen to which they are bound, fomi a substituted or unsubstituted 

3 piperazino, morpholino. pynolidino, piperidino, homopiperazino, or azepino 

4 group. 

1 34. The compound of dalm 20. wherein R"* Is a 2,4- 

2 disubstituted phenylethyl group. 

1 35. The compound of dalm 20, wherein R^ is selected finom 

2 the group consisting of phenylethyl, 2,4-dichlorophenylethyi, 4- 

3 methbxyphenylethyl. 4-phenoxyphenylethyl, 4-bromophenylethyl, 4- 

4 methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyciohexenylethyl, 

5 2-methoxyphenyiethyl, 2-chlorophenylethyl, 2-fluorophenyiethyl. 3- 

6 methoxyphenyiethyl, 341uorophenylethyl, thienylethyi, 4-hydroxyphenylethyi, 

7 3,4<llmethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-flupro-4- 

8 methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-bromophenylethyl, 

9 2-fiuoro4-methoxyphenyiethyl, 2-trifluoromethyl-4-fluorophenylethyl, 2,4- 

10 difluorophenylethyl, 2,4-dimethylphenylethyl, 2.4-dlmethoxyphenylethyl 

1 1 groups, (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, 

12 (pyridyl)(hydroxymethyl)ethyl, (phenyl)(hydroxymethyl)ethyl, substituted and 

1 3 unsubstituted (heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 

14 (aryi)(hydroxymethyl)ethyl groups, substituted and unsubstituted 

15 (aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 

16 (aryl)(aryloxymethyl)ethyi, substituted and unsubstituted 

17 (aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 

18 (aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted 

19 (aryl)(heterocyclyloxymethyi)ethyl, substituted and unsubstituted 

20 (heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted 

21 (heteroaryl j(aryloxymethyl)ethyl, substituted and unsubstituted 

22 (heteroaryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 

23 (h6teroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 

24 (hetoroaryiKheterocyclylQxymethyl)ethyl groups. 
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1 



36. The compound of claim 20, wherein is a substituted or 



2 unsubstituted alkenyl group. 



1 



37. The compound of claim 20, wherein 



is a 2,4- 



2 disubstituted phenylethyl group. 



1 



38. The compound of daim 20, wherein R^ is selected from 



2 the group consisting of phenylethyl, 2,4-dichiorophenylethyl, 4- 

3 methoxyphenylethyl, 4-phenoxyphenyiethyl, 4-bromophenylethyl, 4- 

4 methylphenylethyl, 4<:hlorophenylethyl, 4-ethylphenylethyl, cyciohexenylethyl, 

5 2-methoxyphenylethyl, 2-chlprophenylethyl, 2-fluorophenylethyl, 3- 

6 methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 

7 3,4-dlmethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4- 

8 methylphenylethyl, 2-fluon3-4-chlorophenylethyl, 2-fluoro-4-bromophenylethyl, 

9 2-fluoro^methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenylethyl, 2,4- 

1 0 difluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl 

1 1 groups, (2-pyridyl)ethyl, (3-pyrldyl)ethyl, (4-pyridyl)ethyl, 

12 (pyridyl)(hydroxymethyl)ethyl, (phenyl)(hydroxymethyl)ethyl, substituted and 

13 unsubstituted (heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 

14 (aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted 

15 (aryl)(alkoxymethyi)ethyl, substituted and unsubstituted 

16 (aryl)(aryloxymethyl)ethyl, substituted and unsubstituted 

1 7 (aryl)(arylalkoxymettiyl)ettiyl, substituted and unsubstituted 

1 8 (aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted 

19 (aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted 

20 (heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted 

21 (heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted 

22 (heterx)aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 

23 (hetenoaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 

24 (heteroaryl)(heterocyciyloxymethyi)ethyi groups. 
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1 39. The compound of daim 20, wherein is a substituted 

2 aii<yl group selected from substituted or unsubstituted aryloxyalicyl groups or 

3 substituted or unsubstituted heteroaryioxyall<y) groups. 

1 40. The compound of daim 20, wherein is a substituted or 

2 unsubstituted -CHz-O-aryl group. 

1 41 . The compound of daim 40, wherein the -CHz-O-aryl 

2 group is substituted with at ieast one halogen group. 

1 42. The compound of claim 40, wherein the R^ -CHzO-aryi 

2 group is substituted with at ieast one aikoxy group. 

1 43. The compound of claim 20, wherein R^ Is a -CHs-O-aryl 

2 group where the aryl group is selected from 2,4-difluorophenyi, 

3 4-fluorophen^, 2-fluorophenyl, 2-fiuoro-4-methoxyphenyl, 2,4-dichtorophenyi, 

4 4-chlorophenyl, 2-chiorophenyl, or 2-chioro-4-methoxyphenyl groups. 

1 44. The compound of claim 20, wherein R^ is a substituted or 

2 unsubstituted heterocydyiaikyi group. 

1 45. The compound of daim 20, wherein R^ is a substituted or 

2 unsubstituted -Ci-l2-heterocydyi group. 

1 46. The compound of daim 45, wherein the heterocyclyl 

2 group of the -CHa-heterocyciyI group is selected from the group consisting 

3 of substituted and unsubstituted 1 H-tetrazoie, piperazine, piperidine, 

4 imidazole, and morphoiine groups. 

1 47. The compound of daim 20, wherein R' Is seleded from a 

2 substituted or unsubstituted heterocyclyl group, a substituted or unsubstituted 

3 cydoalicyl group, a substituted or unsubstituted phenyl group, or a substituted 

4 or unsubstituted ailcoxyalkyi group. 

1 48. A composition comprising the compound of dann 20 and 

2 a phamiaceutically acceptebie cam'er. 
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1 49. A method of treating an MC4-R mediated disease, 

2 comprising administering to a subject in need thereof, the compound of claim 

3 20. 

1 50. The method according to claim 49, wherein the disease is 

2 obesity or type II diabetes. 

1 51 . A compound of fbnmula ID 

o r6 

2 ID 

3 wherein 

4 is selected from the group consisting of H, substituted and 

5 unsubstituted arylalkyi, heteroarylall^, aryl, heteroaryi, heterocyclyl, 

6 cycloalkyi, heterocydylalkyl, cydoalkylalkyl, alkenyl, alkynyl, and alkyi groups; 

7 and R^ are independently selected from the group cbnsiisting 

8 of H, substituted and unsubstituted arylaikyi, heteroarylalkyi, alkoxy, 

9 aryloxyaikyt, alkylamino, dialkylamino, aryl, heteroaryl, heterocyclyl, 

10 cydpalkyl, heterocydylalkyl, cydoalkylalkyi, alkenyl, alkynyl, alkyI groups, and 

1 1 -C(=NH)-heterocyclyl groups, and groups of fomiula -LR^; 

12 R*, R^ and R® are independently selected from the group 

13 consisting of H. CI, I, F, Br, OH, NHa, CN, NO2, and substituted and 

14 unsubstituted alkoxy, alkyI, alkenyl, alkynyl, alkylamino, dialkylamino, 

15 cycloalkyi, heterocydylamino, heteroarylamino, aminocart^onyl, 

1 6 alkylaminocarbonyl, dialkylaminocarbonyl, cydoalkyiaminocarbonyl, 

17 arylaminocarbonyl, heterocydylaminocarbonyl, and heteroarylaminocart)onyl 

18 groups; 



158 



wo 03/099818 



PCTA)S03/16442 



19 W is a group of formula IIA or ilB; 

20 "A ^ IIB 

21 R'' is selected from the group consisting of H, and substituted 

22 and unsubstituted allcyl, alkenyl, alkynyl, cydoalkyl, aryl, heteroaryl, 

23 iietero(yclyl, arylalkyi, lieteroarylalkyi, and cydoalkylalkyl groups; 

24 is selected from the group consisting of H, and substituted 

25 and unsubstituted alkyi, alkenyl, alkynyl, cydoalkyl, aryl, heteroaryl, 

26 heterocydyl, arylalkyi, heteroaiylalkyi, and cydoalkylalkyl groups; 

27 or R**' and R^, togettier witii tiie nitrogen to which tiiey are 

28 bound, fbmfi a substituted or unsubstituted heterocydyl or heteroaryl group: 

29 R^' is selected from the group consisting of H, and substituted 

30 and unsubstituted aryl, alkyI, alkenyl, alkynyl, cydoalkyl, heteroaryl, 

31 heterocydyl, heterocyclylalkyi, arylalkyi, heteroarylalkyi, and cydoalkylalkyl 

32 groups; 

33 R^' is selected from the group consisting of H, and substituted 

34 and unsubstituted alkyI, alkenyl, alkynyl, cydoalkyl, heterocyclylalkyi. 

35 cydoalkylalkyl, aryl, heteroaryl, heterocydyl. arylalkyi, and heteroaiylalkyi 

36 groups; 

37 L is selected from the group consisting of a covalent bond, 

38 -CH2-, -0-. -S-, and -NH-; 
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39 is is selected from the group consisting of substituted and 

40 unsubstltuted arylaminoall(yl, aryl, and aryloxyall<yl groups or is selected from 

41 a group of formula IIC; 

"^N"''^(CH2),„ 

42 lie 

43 wherein Y is selected from the group consisting of CH2, 0, S, 

44 and NR^ where Is selected from the group oonsistihg of H, and substituted 

45 and unsubstituted ailcyl groups; 

46 is selected from the group consisting of H, a halogen, 

47 hydroxyl, carboxyiic acid, and substituted or unsubstituted allqi, amino, 

48 alkylamino, dialicylamino, all^aminoalkyl, heterocydyl, aikoxy, carbonyl, and 

49 aminocarbonyl groups; 

50 m is an integer selected from 0, 1 , or 2; and 

51 ptodatgs thereof, pharmaceutically acceptable salts thereof, 

52 stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides thereof, 

53 or solvates thereof. 

1 52. The compound of claim 51 , wherein R^ is H. 

1 53. The compound of claim 51 , wherein R'' is an alkyl group. 

1 54. The compound of claim 51 , wherein R^ is 

1 55. The compound of claim 51 , wherein R^ is a substituted or 

2 unsubstituted all^yl group. 

1 56. The compound of daim 51 , wherein at least one of R^, 

2 R^orR^isaF. 
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1 57. The compound of claim 51 , wherein R^' is selected from 

2 the group consisting of substituted and unsubstituted cycloalkyi, polycyclic 

3 cydoalkyl, alkenyl, alkyi, and aryl groups. 

1 58. The compound of daim 51 , wherein R^' is H and R^' is 

2 selected from the group consisting of substituted and unsubstituted alkyl. 

3 arylalkyt, and heteroarylalkyi groups. 

1 59. The compound of claim 51 , wherein R^' is H and R^ is 

2 selected from the group consisting of substituted and unsubstituted 

3 dialkylaminoethyl, 4-ethylbenzyl, 3-chloroben2yl, 2,4-dichlorobenzyl, 3- 

4 methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl, 2-chlorobenzyl, and 

5 thiophene groups. 

1 60. The compound of claim 51 , wherein R**' and R^' may be 

2 the same or different and are each independently selected from the group 

3 consisting of substituted and unsubstituted alkyi, arylalkyi, and heteroarylalkyi 

4 groups. 

1 61 . The compound of claim 51 , wherein R'^' and R^ may be 

2 the same or different and are each independently selected from the group 

3 consisting of substituted and unsubstituted dialkylaminoethyl, 4-ethylbenzyi, 

4 3-chlorobenzyl, 2,4-dichloroben2yl, 3-methylbenzyl, benzyl, 4-fluorobenzyl, 3- 

5 methoxybenzyl, 2-chlorobenzyl, and thtophene groups. 

1 62. The compound of claim 51 , wherein R'"' and together 

2 with the nitrogen to which they are bound, forni a substituted or unsubstituted 

3 heterocyclyl group. 

1 63. The compound of dalm 51 . wherein R^' and R^', together 

2 with the nitrogen to which they are bound, form a substituted or unsubstituted 

3 piperazino, morpholino, pynrolidino, piperidino, homopiperazino, or azepino 

4 group. 
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1 64. The compound of claim 51 , wherein R"* is a 2,4- 

2 disubstituted phenylethyl group. 

1 65. The compound of claim 51 , wherein is selected from 



2 the group consisting of phenylethyl, 2,4-dichlorophenylethyl, 4- 

3 methoxyphenylethyl, 4-phenox^henylethyl, 4-bromophenylethyl, 4- 

4 methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 

5 2-methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3- 

6 methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl, 

7 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4- 

8 methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-bromophenyIethyl, 

9 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyM-fluorophenylethyl, 2,4- 

1 0 difluorophenylethyl, 2,4-dimethylphenylethyl, 2 ,4-dimethoxyphenylethyl 

1 1 groups, (2-pyridyl)ethyI, (3-pyrldyl)ethyl, (4-pyridyl)ethyl, 

12 (pyridyl)(hydroxymethyt)ethyl, (phenyl)(hydroxymethyl)ethyl, substituted and 

13 unsubstrtuted (heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted 

14 (aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted 

15 (aryl)(alkoxymethyl)ethyl, substituted and unsubstituted 

1 6 (aryl)(aryloxymethyl)ethyl, substituted and unsubstituted 

17 (aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 

1 8 (aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted 

19 (aryi)(heterocyclyloxymethyt)ethyl, substituted and unsubstrtuted 

20 (heteroaryl)(alkoxymethyl)ethyi, substituted and unsubstituted 

21 (heteroaryl)(aryloxym6thyl)ethyl, substituted and unsubstituted 

22 (heteroaryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted 

23 (heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 

24 (heterDaryl)(heterocyclyloxymethyl)ethyl groups. 



1 66. The compound of claim 51 , wherein R^ is a substituted or 

2 unsubstituted alkenyi group. 

1 67. The compound of daim 51 , wherein R^ is a substituted or 

2 unsubstituted alkenyi group. 
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1 68. The compound of claim 51 , wherein is a 2,4- 

2 disubstituted phenyiethyl group. 

1 69, The compouixl of claim 51 , wherein is selected from 

2 the group consisting of phenyiethyl, 2.4-dichlorophenylethyl, 

3 4-metho)^henylethyl, 4-phenoxyphenylethyl, 4-bromophenylethyl, 

4 4-methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, 

5 cyclohexenylethyl, 2-methoxyphenyiethyl, 2-chlorophenylethyl, 2- 

6 fluorophenylethyl, 3-methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4- 

7 hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2- 

8 fluoro-4-methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4- 

9 bromophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4- 

1 0 fluorophenylethyl, 2,4-difIuorophenylethyl, 2,4-dimethylphenylethyl. 2,4- 

1 1 dimethoxyphenylethyl groups. (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, 

1 2 (pyridyl)(hydroxymethyl)ethyl, (phenylKhydroxymethyl)ethyl, substituted and 

1 3 unsubstltuted (heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstrtuted 

14 (arylXhydroxymethyl)ethyl groups, substituted and unsubstltuted 

1 5 (aryl)(alkoxymethyl)ethyl. substituted and unsubstltuted 

1 6 (arylXaryloxymethyl)ethyl, substituted and unsubstltuted 

1 7 (aryl)(arylalkoxymethyl)ethyl, substituted and unsubstltuted 

1 8 (aryl)(heteroaryloxymethyl)ettiyl. substituted and unsubstituted 

19 (aryl)(heterocyclyloxymetiiyl)ethyl. substituted and unsubstituted 

20 (heteroaryl)(alkoxynriettiyl)ethyl. substituted and unsubstltuted 

21 (heteroaryl)(aryloxymettiyl)ettiyl, substituted and unsubstituted 

22 (heteroaryl)(arylalkoxymettiyl)ethyl, substituted and unsubstituted 

23 (heteroaryl)(heteroaryloxymethyl)etiiyl. and substituted and unsubstituted 

24 (heteroaryl)(heterocyclyloxymethyl)eUiyl groups. 

1 70. The compound of dalm 51 , wherein R^ Is a substituted 

2 alkyi group selected flrom substituted or unsubstituted aryioxyalkyi groups or 

3 substituted or unsubstituted heteroaryloxyalkyi groups. 
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1 71 . The impound of claim 51 , wherein is a substituted or 

2 unsubstituted heterocyclyiaikyi group. 

1 72. The compound of claim 51 , wherein is selected from a 

2 substituted or unsubstituted heterocydyl group, a substituted or unsubstituted 

3 cycloalkyi group, a substituted or unsubstituted phenyl group, or a substituted 

4 or unsubstituted alkoxyaikyi group. 

1 73. A composition comprising the compound of claim 51 and 

2 a pharmaceutrcaliy acceptable carrier. 

1 74. A method of treating an MC4-R mediated disease, 

2 comprising administering to a subject in need thereof, the compound of claim 

3 51. 

1 75. The method according to claim 74, wherein the disease is 

2 obesity or type II diabetes. 

1 76. A compound of fomnula IE 

O r6 



2 




3 wherein 

4 R'* is selected from the group consisting of H, substituted and 

5 unsubstituted arylalkyl, heteroarylalkyi, aryl, heteroaryl, heterocydyl, 

6 cycloalkyi, heterocyclyiaikyi, cydoalk^alkyl, alkenyl, alkynyl, and alkyi groups; 

7 R^, R^ and R^ are independently selected from the group 

8 consisting of H, CI, I, F, Br, OH, NHa, CN, NO2, and substituted and 
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9 unsubsHtuted alkoxy, alkyi, alkenyl, alkynyl, alkylamino, dialkylamino, 

10 cycloalkyi, heterocyclylamino, heteroarylamino, aminocarbonyl, 

1 1 alkylaminocarbonyl, dlalkylaminocarbonyl, cycloalkylamlnocarbonyl, 

12 arylaminocarbonyl. heterocyclylaminocarbonyl, and heteroarylamlnocarbonyl 

13 groups; 

14 W is a group of fbrmula HA or IIB; 

15 "A IIB 

1 6 R*' is selected from the group consisting H, and substituted and 

17 unsubsHtuted alkyI, alkenyl, alkynyl. cycloalkyi, aryl, heteroaryl, heterocyciyi, 

18 arylalkyl. heteroaryialkyi, and cydoalkylalkyl groups; 

19 R^ is selected from the group consisting of H. and substituted 

20 and unsubstituted alkyi, alkenyl. alkynyl, cycloalkyi, aryl. heteroaryl, 

21 heterocyciyi. arylalkyl, heteroaryialkyi. and cydoalkylalkyl groups; 

22 or R^' and R^, togetiier with the nitrogen to which tiiey are 

23 bound, fbnm a substituted or unsubstituted heteroc^dyl or heteroaryl group; 

24 R*' is selected from the group consisting of H, and substituted 

25 and unsubstituted aryl, alkyI, alkenyl, alkynyl, cycloalkyi, heteroaryl, 

26 heterocyciyi, heterocydylalkyi, arylalkyl, heteroaryialkyi, and cydoalkylalkyl 

27 groups; 

28 R* is selected from the group consisting of H, and substituted 

29 and unsubstituted alkyi, alkenyl, alkynyl, cydoalkyi, heterocydylalkyi, 
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30 cycloalkylalkyi, aryl, heteroaryl, heterocyclyl, arylaikyi, and heteroarylalkyi 

31 groups; and 

32 prodaigs thereof, pharmaceutically acceptable salts thereof, 

33 stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides thereof, 

34 or solvates thereof. 

1 77. The compound of claim 76, wherein is H. 

1 78. The compound of daim 76, wherein is an alk^ group. 

1 79. The compound of daim 76, wherein at least one of R^, 

2 R^o^R®lsaF. 

1 80. The compound of daim 76, wherein R^' is selected from 

2 the group consisting of substituted and unsubstituted (^cloalkyl, polycyciic 

3 cydoalkyi, alkenyl, alkyi, and aryl groups. 

1 81 . The compound of claim 76, wherein R^' is H and R^' is 

2 selected from the group consisting of substituted and unsubstituted alkyI, 

3 arylalkyi, and heteroarylalkyi groups. 

1 82. The compound of claim 76, wherein R^' is H and R^' is 

2 selected from the group consisting of substituted and unsubstituted 

3 dialkylaminoethyl, 4-ethylbenzyl, 3-chlorobenzyl, 2,4-dichloroben2yl, 3- 

4 methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl, 2-chlorobenzyl, and 

5 thiophene groups. 

1 83. The compound of claim 76, wherein R^' and R^ may be 

2 the same or different and are each independently selected from the group 

3 consisting of substituted and unsubstituted alkyI, arylalkyi, and heteroarylalkyi 

4 groups. 

1 84. The compound of claim 76, wherein R^' and R^' may be 

2 the same or drfferent and are each independently selected from the group 

3 consisting of substituted and unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 
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3-chlorobenzyl, 2.4-dichlorobenzyl, 3-methylbenzyl, benzyl, 4-fluorobenzyl. 3- 
methoxybenzyi, 2-chlorobenzyl, and thiophene groups. 

85. The compound of daim 76, wherein R^' and R^, together 
with the nitrogen to which they are bound, forni a suisstituted or unsubstituted 
heterocyclyl group. 

86. The compound of claim 76, wherein R^' and R^. together 
with the nitrogen to which they are bound, fonn a substituted or unsubstituted 
piperazino, morphoilno, pynotidino, piperidino, homopiperazino, orazepino 
group. 

87. The compound of claim 76, wherein R^ is a 2.4- 
disubstituted phenylethyl group. 

88. The compound of claim 76. wherein R"* is selected from 
the group consisting of phenylethyl, 2.4-dichlorophenylethyl, 4- 
methoxyphenylethyl. 4-phenoxyphenylethyl, 4-bromophenylethyl, 4- 
methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 
2-methoxyphenylethyl, 2-chlorophenylethyl. 2-fluorophenylethyi, 3- 
methoxyphenylethyl. 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl. 
3,4-dimethoxyphenylethyl, 2-chloro4Hodophenylethyf, 2-fluorD-4- 
methylphenylethyl, 2-fluorD-4-chiorophenylethyi, 2-fluoro-4-bromophenylethyl, 
2-fluoro-4-methoxyphenylethyl. 2-trifiuoromethyl-4-fluorophenyiethyl, 2,4- 
diflubrophenyiethyl, 2.4-<iimethyiphenylethyl, 2,4-dimethoxyphenyiethyl 
groups, (2-pyridyl)ethyl, (3-pyridyi)ethyl, (4-pyridyl)ethyl, 
(pyridyl)(hydroxymethyl)ethyl, (phenyl)(hydroxymethyl)ethyl, substituted and 
unsubstituted (heteroarylKhydroxymethyl)ethyl, substituted and unsubstituted 
(i3D^Khydipxymethyl)ethyl g substituteKJ and unsut^tKuted 
(arylXali(oxymethyl)ethyl. substituted and unsubstituted 
(aryi)(aryloxymethyl)ethyl, substituted and unsubstituted 
(arylXarylaii<oxymethyl)ettiyl, substituted and unsubstituted 
(aryi)(heteroarybxymetiiyl)etiiyi, substituted and unsubstituted 
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19 (aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstltuted 

20 (heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted 

21 (heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted 

22 (heteroaryl)(aryIalkoxymethyl)ethyl, substituted and unsubstituted 

23 (heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted 

24 (heteroaryl)(heterocyciyloxymethyl}ethyi groups. 

1 89- The compound of claim 76, wherein is a substituted or 

2 unsubstituted alkenyl group. 

1 90. A composition comprising the compound of claim 76 and 

2 a pharmaceutically acceptable camer. 

1 91 . A method of treating an MC4-R mediated disease, 

2 comprising administering to a subject in need thereof, the compound of claim 

3 76. 

1 92. The method according to claim 91 , wherein the disease is 

2 obesity or type II diabetes. 
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